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SEOUl 
7731 


ENCE 
7732 


UNIT 1 HISTORY AND DEVELOPMENT 

TERMINAL OBJECTIVE 

After completion of this history and development unit, the 
student should be able to relate to important events in the 
development of mechanical refrigeration and air conditioning and 
distinguish between compression refrigeration components and 

AhcAfntinn fofrinpr^tinn iv^mnnnpntc 

CUiOVI^UwII lUlil^wlCIUV/ll lA/lli|i/V«lplllO* 

SPECIFIC OBJECTIVES 

After completion of thi.^^ unit, the student will be able to: 








1 . Match terms related to air conditioning and refrigeration with their 
correct definitions. 


C 


X 




2. Select conditions of conditioned air. 


c 


X 




3. Distinguish between compression refrigeration components and 
absorption refrigeration components. 


c 


X 




UNIT 2 JOB OPPORTUNITIES 

TERMINAL OBJECTIVE 

After completion of this job opportunities unit, the student 
should be able to identify job opportunities in air conditioning 
and refrigeration and select employers of refrigeration or air- 
conditionina nersonnel 

SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to: 








1 . Match terms related to job opportunities in air conditioning and 
refrigeration with their correct definitions. 


c 


X 




2 . List two job titles within phases of air conditioning and refrigeration 
for each level of training. 


c 


X 




3. Select employers of refrigeration or air-conditioning personnel 
(Assignment Sheet #1). 

UNIT 3 GENERAL SAFETY 

TERMINAL OBJECTIVE 

After completion of this general safety unit, the student should 
be able to recognize unsafe situations in the shop, solve 
problems related to shop safety, and lift a heavy item property. 


c 
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SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to: 








1 . Match terms related to general safety with their correct definitions. 


C 


X 


X 


2 . Match thecolorsofthe safety color code with their correct applicatio 


s. C 


X 


X 


3 . Complete statemerrts concerning mles for personal safety. 


C 


X 


X 


4. Select true statements concerning mles for general shop safety. 


0 


X 


X 


5 . Complete statements concerning characteristics of a clean and 
orderly shop. 


c 


X 


X 


6 . Match classes of fire with their connect descriptions . 


c 


X 


X 


7. Identify the three components of the fire triangle. 


c 


X 


X 


8 . Match types of fire extinguishers with their classes of fires. 


c 


X 


X 


9. Select the steps to be followed in case of an accident in the 
refrigeration shop. 


c 


X 


X 


1 0 . Complete a list of steps for lifting heavy objects. 


c 


X 


X 


1 1 . Solve problems related to shop safety (Assignment Sheet #1). 


c 


X 


X 


1 2 . Demonstrate the ability to lift a heavy object safely (Job She'-* #1 ). 


c 


X 


X 


UNIT 4 SPECIFIC SAFETY 

TERMINAL OBJECTIVE 

After completion of this specific safety unit, the student should 
be able to select classifications of acddents in the refrigeration 
shop and confiplete specific safety rules which apply to the trade. 

SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to: 








1 . Match terms related to specific safety with their con-ect definitions. 


c 


X 


X 


2. List classifications of accidents in the refrigeration shop. 


c 


X 


X 


3. Complete a list of electrical safety mles. 


c 


X 


X 


4. Select tme statements concerning refrigerant related safety mles. 


c 


X 


X 


5. List the four highly flammable gases used in this trade. 


c 


X 


X 


6, Complete a list of safety mles for using the air-acetylene torch . C 


X 


X 
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7. Select two statements concerning safety rules for charging or 

rlie/^harninn flimnnafoH hx/Hfnf^^rtVMi fPfridPfr^nt^ 
OloOiidiyiiiy ilUUniialpU iijuiuwaiuuii iciiiyciaiuo. 


0 


X 


X 


8. Complete statement concerning safety rules for pressurising a 

rpfrinpr^tinn c\/ctPin 


C 


X 


X 


Q nnmnlptp ^;^tpmpnt^ nnncpmina ^af6tv rulp^ for handlino 

refrigerant cylinders. 


C 


X 


X 


1 0. List the two major causes of electrical accidents. 


w 


X 


X 


1 1 . Complete a list of safety rules for using electrical tools. 


C 


X 


X 


1 9 Mi)tr*h smnorp finiirpc tn thpir pffPTtQ on thp humsn bodv 


c 


X 


X 


i'k Qpfprt hjt/o ct;)tpmpntc concemino the re^je orocedure in case 
of an electrical accident.: 


c 


X 


X 


1 4. Match accident prevention signs with their colors and uses. 


c 


X 


X 


15. Match accident prevention tags with their colors and uses. 


c 


X 


X 


UNIT 5 HAND TOOLS 

TERMINAL OBJECTIVE 

After completion of this hand tools unit, tho student should be 
able to identify the basic tools used in the trade and demonstrate 
the proper use and care of these tools. 

SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to: 








1 . Match terms related to hand tools with their conrect definitions. 


c 


X 


X 


2. Identify basic hand tools. 


c 


X 


X 


3. Match hand tools with their uses. 


c 


X 


X 


4. Complete statements concerning the proper care of hand tools. 


c 


X 


X 


UNIT 6 SPECIAL TOOLS 

TERMINAL OBJECTIVE 

After completion of this special tools unit, the student should be 
able to identify, use, and care for specialized tools used in the air 
conditioning and refrigeration trade. 
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SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to: 








1 . Match terms related to special tools with their correct definitions. 


C 


X 


X 


2. Identify special tools. 


c 


X 


X 


3. Match spedal tools with their uses. 


c 


X 


X 


4. Conf^plete statements concerning the care of special tools. 


c 


X 


X 


5. Identify components of the refrigeration gauge set. 


c 


X 


X 


6. Match components of the refrigeration gauge set with their uses. 


c 


X 


X 


UNIT 7 MEASURING 

TERMINAL OBJECTIVE 

After completion of this measuring unit, the student should be 
able to identify, care for, and use measuring instruments in the 
air-conditioning and refrigeration trade. 

SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to: 








1 . Match terms related to measuring instruments with their correct 
definitions. 


c 


X 


X 


2. Identify measuring instruments. 


c 


X 


X 


3. Read the sixteenth's rule. 








4. Select true statements concerning guidelines for the use and 
care of rules and steel tapes. 


c 


X 




5. Measure lines to the nearest quarter, eighth, and sixteenth of 
an inch (Assignment Sheet #1). 


c 


X 


X 


6. Read a rule (Assignment Sheet #2). 


c 


X 


X 


7. Measure inside and outside diameters (Assignment Sheet #3). 


c 


X 


X 
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UNIT 8 TUBING 

TERMINAL OBJECTIVE 

After completion of this tubing unit, the student should be able 
to distinguish between different types of tubing and fittings and 
select the proper size and type of tubing and fittings needed for 
a particular jot}. 

SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to: 








1 . Match terms related to tubing with their conrect definitions. 


C 


X 




2. Distinguish between copper, aluminum, and steel tubing. 


C 


X 




3. Distinguish between nominal size copper tubir.g applications 
arxi ACR copper tubing applications. 


c 


X 




4. Match the color coding of cartons and tags with the conrect type 
of tubing. 


c 


X 




UNIT 9 TUBING OPERATIONS 

TERMINAL OBJECTIVE 

After completion of this tubing operations unit, the student 
should be able to flare, bend, and swage tubing. The student 
should also be able to perform the tubing operations within the 
design specifications. 

SPECIFIC OBJECTIVES 

After completion of this unit, the student will t>e able to: 








1 . Match terms related to tubing operations with their correct definition: 


. c 


X 




2. Select tools needed to construct a copper refrigerant line. 


c 


X 




3. Demonstrate the ability to make a single flare with a compres'sion 
type flaring block (Job Sheet #1). 


c 


X 




UNIT 10 PIPE 
TERMINAL OBJECTIVE 

After completion of this pipe unit, the student should be able to 
identify pipe fitting, read fitting sizes, and determine pipe lengths 
and fittings. 
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SPECinc OBJECTIVES 

After completion of this unit, ti.e student will be able to: 








1 . Match tenro related to pipe with their connect definitions. 


c 


Y 
A 




2. List four types of pipe used in air conditioning and refrigeration. 


C 


X 




3. Match types of pipe with their applications in the air-conditioning 
and refrigeration trade. 


c 


Y 




4. Identify iron, brass, flexible plastic, and P.V.C. pipe fittings. 


c 


y 

A 




5. List three methods of measuring pipe. 


c 

w 


Y 
A 




6. Arrange in order the steps in cutting and threading iron pipe. 


c 


Y 
A 




7. Select the tools necessary to make proper P.V.C. joints. 


c 


Y 




8. An^ange in order the steps necessary for installing P.V.C. pipe. 


C 


X 




UNIT 11 SOLDERING AND WELDING 
EQUIPMENT 

TERMINAL OBJECTIVE 

After completion of this soldering and welding equipment unit, 
the student should be able to use and care for the air-acetylene 
and oxyacetylene torch. 

SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to: 








1 . Match terms related to soldering and welding equipment with their 
connect definitions. 


c 


X 


Y 
A 


2. Select safety rules for using soldering and welding equipment. 


c 


X 


Y 


3. Identify the components of the air-acetylene torch outfit. 


c 


X 


X 


4. Complete a list of statements concerning lighting, adjusting, and 
extinguishing the air-acetylene torch. 


c 


X 


X 


5 List four ways to care for the air-acetyitne torch. 


c 


X 


Y 


6. Identify the components of the oxyacetylene torch outfit. 


c 


X 


X 


7. Arrange in order the steps lighting, adjusting, and extinguishing 
the oxyacetylene torch. 


c 


X 


X 


8. Anrange in order the steps for lighting, adjusting, and extinguishing 
the oxyacetylene torch. 


c 


X 


X 
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UNIT 13 SILVER BRAZING 

TERMINAL CBJECTIVF 

After completion of this silver bracing unit, the student should be 
able to silver braze swage joints and copper to a steel joint. 

SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to: 








1 . Match ternfis related to silver brazing with their correct definitions. 


C 


X 


X 


2 . Match types of sliver brazing alloys with their alloys and 
characteristics. 


c 


X 


X 


3. Select true statements concerning guidelines for using silver 
solder flux. 


c 


X 


X 


4. Match different temperature ranges with their conrect flux 
characteristics. 


c 


X 


X 


5. Arrange in order the steps in using the air-acetylene high 
temperature wraparound tip for silver brazing. 


c 


X 


X 


6. Demonstrate the ability to silver braze an upright swage joint 
(Job Sheet #1). 


c 


X 


X 


7. Demonstrate the ability to silver braze an inverted swage joint 
(Job Sheet #2). 


c 


X 


X 


8. Demonstrate the ability to silver braze a horizontal swage joint 
(Job Sheet #3). 


c 


X 


X 


9. Demonstrate the ability to silver braze a copper to steel joint 
(Job Sheet #4). 


c 


X 


X 


1 0. Demonstrate the ability to silver braze a joint while circulating 
dry nitrogen (Job Sheet #5). 


c 


X 


X 


1 1 . Demonstrate the ability to silver braze the copper tubing project 
(Job Sheet #6). 


c 


X 


X 


UNIT 14 OXYACETYLENE CUTTING, WELDING, 
AND BRAZING 

TERMINAL OBJECTIVE 

After completion of this oxyacetylene cutting, welding, and 
brazing unit, the student should be able to light, adjust, ant turn 
off an oxyacetylene cutting outfit. The student should also be 
able to do fusion welding with or without filler rod, apply flux to a 
filler rod, and construct a butt weld using the brazing process. 
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9. Salect true statements concerning care of oxyacetylene weidinq 
equipment. 


C 


X 


X 


10. Demonstrate the amy to iight and adjust the air-acetyiene torch 
(Job Sheet #1). 


C 


X 


X 


1 1 . Demonstrate the al)iiity to light and adjust the haiide torch ieak 
detector using propane (Job Sheet #2). 


C 


X 


X 


1 2. Demonstrate the ability to light and adjust the haiide torch leak 
detector using air-acetyleno (Job Sheet #3). 


C 


X 


X 


13. Demonstrate the ability to light and adjust the oxyacetylene torch 
(Job Sheet #4). 


C 


X 


X 


UNIT 12 SOFT SOLDERING 

TERMINAL C^JECTIVE 

After completion of this soft soiudr:; «hfi student should 
be able to clean, flux, and soft soWar a swage joint. 

SPECIFIC OB.IECTIVES 

After completion of this unit, the student wiil be abie to: 








1 . Match terms relatdd to soft solderina with their correct dpfinitinn^ 




Y 
A 


Y 
A 


2. Match types of soft solder with their characteristics 


V/ 


Y 
A 


Y 
A 


3. Arranoe in order the steos in makino a solder joint 


P 


Y 
A 


Y 
A 


4. Distinouish between tvoes of flux for soft solder 




Y 
A 


V 

A 


5. List four conditions for creating capillary action of solders. 


C 


X 


X 


6. Demonstrate the ability to clean, flux, and solder a swage joint 
(Job Sheet #1). 


C 


X 


X 


7. DerTX)nstrate the ability to solder and inverted swage joint 
(J( ^ Sheet #2). 


C 


X 


X 


8. Demonstrate the ability to solder a horizontal swage joint 
(Job Sheet #3). 


C 


X 


X 


9. Demonstrate the ability to soft solder with the rxyacetylene torch 
(Job Sheet #4). 


C 




X 
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SPECIFIC OBJECTIVES 

AUer completion of this unit, the student will be able to: 








1 . Match ten:.s related to oxyacetylene cutting, welding, and brazing 
with their correct definitlorm 


c 


X 


X 


2. Complete a yst of equipment required for oxyacetylene welding. 


c 


X 


X 


3. Identify the parts of a cutting torch. 


c 


X 




4. Complete statements concerning basic safety rules for oxyacetylene 
cylinders ^ind aa^e^ 


r 

w 




X 


5 Lt^t caijfiAfi of a backfire 


c 


Y 




6. Comotete ^tatfiment^ co nee mi no the re^ult^ of ;i backfire 


c 


X 




7. Complete statements concerning the results of a flashback. 


c 


X 




8. Arrange in order the steps to foltow in case of a flashback. 


c 


X 




9 Demonstrate the aNIitv to ^et ljd eouioment for oyvaretvlenp 

cutting (Job Sheet #1). 


c 


X 




10. Demonstrate the ability to light, adjust, and shut off an oxyacetylene 
welding torch (Job Sheet #2). 


c 


X 




UNIT 15 BASIC MECHANICAL REFRIGERATION 

TERMINAL OBJECTIVE 

After completion of this basic mechanical refrigeration unit, the 
student shouki be able to draw and assemble a basic 
refrigeration system, label all components, and show direction of 

iciiiyc^iciiu IIUW. 

SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to: 








1 . Match terms related to basic mechanical refrigeration with their 
correct definitions. 


c 


Y 

/\ 




2. Identify tvoes of comoressors 


c 

w 


Y 
A 




3. Identify tyoes of evatx)rators 


c 

w 


Y 




4. Identify types of condensers. 


c 


X 




5. Select types of metering devices commonly in use. 


c 


X 




6. Identify refrigerant lines. 

■ ■ ■ — ' 1 


c 


x; 
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7. Select the state the refrigerant is in at various points in the 
refrioeration ^v^tpm 


C 


X 




8. Draw a basic refrigeration system (Assignment Sheet # i). 


c 


X 




UNIT 18 REFRIGERANT SYSTEM 
ACCESSORIES 

TERMINAL OBJECTIVE 

After completion of this refrigerant system accessories unit, the 
student should be able to identify common accessories and their 
location and cfistinguish between types of service valves. The 
student should also be able to install filter driers and service 
valves. 

SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to; 








1 . Matcli temis related t * refrigerant system accessories with their 
correct dpfinitinnc 


C 


X 




2 IHfintifV rAfnnPr^int Ci/ctPm a/V^oecnriae 
luoiiuij iuiii^uiaiii oyoluill cKA^uboUilOS. 


c 


X 




3. SeJect purposes of reMgerant system accessories. 


c 


X 




4. Distinguish between factors in selecting a liquid line filter drier 
and a ^uiction linp f ittpr Hripr 




X 




5 Di^tinoili^h HphAiPPn tvnPQ nf car\j\na tiohioe 


c 


X 




6. Identify the location of refrigerant system accessories. 


c 


X 




7. DefTX>nstrate the ability to install a filter-drier with flare fitt: )s 
(Job Sheet #1). 


c 


X 




8 . Demonstrate the ability to install a filter drier with sweat fittings 
(Job Sheet #2). 


c 


X 




9. Denrx)nstrate the ability to install a capillary tube into a filter-drier 
(Job Sheet #3). 


c 


X 




10. Demonstrate the ability to install a liquid indicator with flare fittings 
(Job Sheet #4). 


c 


X 




1 1 . Demonstrate the ability to attach a gauge manifold set using a stem 
tvoe service valve rJob Shppt U5) 




V 




12. Demonstrate the ability to install a line tap access valve (Job Sheet #i 


). c 


A 




13. Denwnstrate the ability to install an access core type service valve 
(Job Sheet #7). 


c 


X 
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UNIT 17 REFRIGERANTS 

TERMINAL OBJECTIVE 

After compleiion of this refrigerants unit, the student should be 
abiG to compute temperature-pressure problems, pressure 
check a refrigeration sysiem and an air conditioner, and fill a 
charging cylinder. 

SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to: 



1 . Match temis related to refrigerants with their conrect definitions. 



2. Match common types of refrigerants with their chemical name. 



3 . Match cylinder color codes with the types of refrigerants. 



4. Match types of refrigerants with their correct applications. 



List desirable characteristics of a refrigerant. 



6. Match sections of the temperature-pressure chart with their 
correct name 



List three methods of leak detection. 



8. Complete statements concerning safety precautions for 
refrigerant handling. 



9. Complete statements concerning the procedure for obtaining 
refrigeration system pressures. 



10. Select methods of determining the typa of re'rigerant in a system. 



1 1 . List cylinder color codes (Assignment Sheet #1). 



12. Compute temperature-pressure problems (Assignment Sheet #2). 



13. Demonstrate the ability to pressure check a refrigeration system 
(Job Sheet #1). 



14. Demonstrate the ability to pressure check an air conditioner 
(Job Sheet #2). 



15. Demonstrate the ability to pressure check a commercial refrigerator 
(Job Sheet #3). 



1 6. Demonstrate the ability to determine type of refrigerant used in a 
central air conditioner (Job Sheet #4). 



17. Demonstrate the ability to fill a charging cylinder (Job Sheet #5). 



CORE 
SUPP. 



SEQUENCE 
7731 7732 
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UNIT 18 EVACUATION 

TERMINAL OBJECTIVE 

After completion of this evacuaticn unit, the student should be 
able to use the vacuum steam table and evacuate a refrigeration 
system. 

SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to: 



1 . Match terms related to evacuation with their correct definitions. 



2. List three reasons for evacuating a refrigeration system. 



3 . Select the effects of moisture in a refrigeration system. 



4. Select the effects of air in a refrigeration system. 



5. Complete statements concerning the effects of ambient 
temperature on proper evacuation. 



6. Distinguish between low and high vacuum pun^s. 



7. Select steps in the care of vacuum pumps. 



8. Distinguish between types of vacuum indicators. 



9. Use the vacuum table (Assignment Sheet #1 ). 

10. Demonstrate the ability to triple evacuate (Job Sheet #3). 



UNIT 19 PRESSURIZING AND LEAK TESTING 

TERMINAL OBJECTIVE 

After completion of this pressurizing and leak testing unit, the 
student should be able to pressurize a system with dry nitrogen 
and use soap bubbles, a halide torch, and an electronic leak 
detector to find a refrigerant leak. 

SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to: 



1 . Define terms related to pressurizing and leak testing. 



2. Complete statements concerning safety rules for pressurizing a 
refrigeration system. 



3- Select steps for determining if a refrigerant leak exists. 

4. Arrange in order the steps for pressurizing a refrigeration system. 



12 
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5. Demonstrate the atx'lity to leak check using soap txibbles 
(Job Sheet #1). 


c 


X 




6. Demonstrate the ability to leak check using a haRde torch 
(Job Sheet #2) 


c 


X 




7. Demonstrate the ability to leak check using an electronic 
detector (Job Sheet #3) 


c 


X 




8. Demonstrate the ability to pressurize system with dry nitrogen 
and leak check (Job Sheet #4) 


c 


X 




9. Demonstrate the ability to leak check using refrigerant plus 
nitrogen (Job Sheet #5). 


c 


X 




UNIT 20 CHARGING 

TERMINAL OBJECTIVE 

After completion of this charging unit, the student rhouki be able 
to vapor charge and liquid charge a refrigerant system. 

SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to: 








1 Match terms related to charaina with their correct definitions 


c 


X 




2. Complete statements concerning safety precautions for 
refrigerant handRng. 


c 


X 




3. Select true statements concerriing advantages and 
disadvantages of tow side vapor charging. 


c 


X 




4. List an advantage and disadvantage of high side liquid charging. 


c 


X 




5. Demonstrate the abiDty to vapor charge using a charging 
cylinder (Job Sheet #1). 


c 


X 




6. DerTX)nstrate the ability to vapor charge using a refrigerant 
cylinder (Job Sheet #2). 


c 


X 




7. Demonstrate the ability to liquid charge using a charging 
cylinder (Job Sheet #3). 


c 


X 




8. Demonstrate the ability to liquid charge using a refrigerant 
cylinder (Job Sheet #4). 


c 


X 





COMPETENCY STATEMENT 


CORE 
SUPP 


SEQUENCE 


UNIT 21 FUNDAMENTALS OF ELECTRICITY 
TLr^MINAL OBJECTIVE 

After completton of this fundamentals of electricity unit, the 
studenl should be abte to distinguish between natorials which 
are good Insulators and conductors of electricity, identify circuits 
and use Ohm's law ic calculate voltage, current, and resistance. ' 
me student should also be able to conpute wattages and solder 
electncai wire. 

SPECIFIC OBJECTIVES 

After conipletion of this unit, the student will be able to: 








1 . Match tenns associated with electricity to the correct definitions. 


C 


X 




2. Distinguish between direct and alternating current. 


c 


X 




3. Select materials which are good conductors of electricity. 


c 


X 




4 . Select materials which are good insulators of electricity. 


c 


X 




5. List the equation symbols and equations for Ohm's law. 


c 


X 




6. List three equations for obtaining wattage. 




X 




7 . Complete four common conve rsions of wattage. 




X 





8. Select components of a complete electrical circuit. 


c 


X 




9. Match electrical symbols to the conrect tenns. 


c 


X 




10. Distinguish between a series, parallel, and seriesijarallel circuit. 


c 


X 




1 1 . Circle words which best co: olete the ailes for series circuits. 


c 


X 




12. Select true statements concerning rules for parallel drcuits. 


c 


X 




13. Match amperage loads to me sizes. 


c 


X 




14. Circle words which best complete items of concern when 
woridngwith solid state controis. 


S 


X 




15. Circle words which best complete statements concerning 
the usage of an SCR. 


S 


X 




1 6. Select true statements concerning the operation of a triac. 


S 


X 




17, Select true statenrents concerning the operation of a 
themfiistor. 


S 


X 




18. Circle words which best complete statement concerning 
diode behavior. 


S 


X 




1 9 . Demonstrate the ability to use Ohm's law. 


S 


X 




20, Denwnstrale the ability to compute wattage. 


S 


X 
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UNIT 22 ELECTRICAL TEST INSTRUMENTS 

TERMINAL OBJECTIVE 

After completion of this electrical test instruments unit, the 
student should be able to match terms associated with el&ctrical 
test instrujTserts to the correct definitions, and complete safely 
rulee pertairnng to electrical test instmments. The student 
shof'd also be rble to read and use electrical test instmments 
and perform a beich test of a semiconcftjctor diode. 

SPECIRC OBJECTIVES 

Aftet corrtpieHon of this unit, the student will be able to: 








1 . Match terms associated with electrical test instmments to the 
ccrrect definitions. 


C 




X 


2. C -".ie words which best complete safety mies pertaining to 
€■ ^:i>cal test instmments. 


C 




X 


3. t . general mIes for the protection of electrical test instmments. 


C 




X 


4. Identify electrical test instmments. 


C 




X 


5. Match meters to the correct applications. 








6. Circle words which t>est complete steps for reading a 
conventional meter scale. 


C 




X 


7. Match drcuit conditions to the correct characteristics. 


C 




X 


8. Arrange in order the procedure for zeroing the ohmmeter. 






X 


9. Select characteristics of digital meters. 


C 




X 


10. Select practices which minimize damage to solid state diodes. 


S 




X 


1 1 . Demonstrate the ability to read a voltmeter scale. 


C 




X 


1 2. Demonstrate the ability to read an ammeter scale. 


c 




X 


13. Demonstrate the ability to read an ohmmeter scale. 


c 




X 


1 4. Demonstrate the atMlity to determine start, mn, and common of 
a single-phase motor. 


c 




X 


15. Demonstrate the ability to use a voltmeter. 


c 




X 


1 6. Demonstrate the ability to use an ohmmeter. 


c 




X 


17. Demonstrate the ability to use an ammeter. 


c 




X 


18. Demonstrate the ability to use a hemnetic analyzer. 


c 




X 


19. Demonstrate the ability to use a capacitor analyzer. 


c 




X 


20. Demonstrate the ability to test a capacitor with an ohmmeter. 


c 




X 



17 



ERIC 



COMPETENCY STATEMENT 


CORE 
SUPP 


SEQI 
7731 


16 

JENCE 
7732 


UNIT 23 ELECTRIC POWER 
TERMINAL OBJECTIVE 

After completion of this electric power unit, the student should 
be able to arrange in order the steps for distributing electric 
power, distinguish between single-phase and three-phase 
current characteristics and select functions of a transformer. The 
student should also be able to select ways of providing ground 
protection and read an electric watt-hour meter. 

SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to: 








1 . ivitfiuii leiiiis associaiea wiin 6i6Cinc powor to the correct 
definitions. 






X 


2. Arrange in order the steps for distributing electric power. 






X 1 


o. uibuiiguibn oeiween singie-pnase and three*phase 
current characteristics. 






X 


4. Select methods of gnunding an electrical circuit. 






X 1 


5. Select the functions of transformers. 






X 


o. ividlun types 01 inree-pnase supply to the appropnate 
characteristics. 






X 


/ . ui^unyuion ueiween major causes ano effects of low line 
voltage. 






X 


8. Demonstrate the ability to read an electric watt-hour meter. 






X 


UNIT 24 BASIC ELECTRIC THERMOSTATS 

TERMINAL OBJECTIVE 

After completion of this basic electric thermostats unit, the 
student should be able to match terms to the correct definitions 
or descriptions and identify types of thermostats and their 
components. The students should also be able to wire mercury 
bulb to correct terminals, determine heat anticipation, and install 
wall thermostats. 

SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to: 








1 . Maiui mriiRi assoaaiea wiin inermosiats lo the correct 
definitions or descriptions. 


C 




X 


2. List three types of thenTK>stats. 


C 




X 


3. Identify parts of a low voltage thermostat. 


C 




X 1 






is 



COMPETENCY STATEMENT 


CORE 
SUPP. 


SEQU 
7731 


ENCE 
7732 


4. Identify parts of a line voltage thermostat. 


C 




X 


5. Identify types of therniostat contacts. 


c 




X 


6. Identify shapes of thernwstatic bimetals. 


c 




X 


7 . Complete a list of characteristics of a thermostatic bimetal. 


c 




X 


8. Distinguish between characteristics of thermostat anticipation. 


c 




X 


9. Complete a list of characteristics of a two-stage thermostat. 


c 




X 


1 0. Circle words which best complete statements concerning the 
advantages of time controlled thermostats. 


S 




X 


1 1 . List characteristics of a microelectronic room thermostat. 


S 




X 


1 2. Complete a list of components of a microelectronic room 
thermostat. 


s 




X 


13. Select true statements concerning cautions when working 
with microelectronic room thermostats. 


S 




X 


1 4. Select guidelines for correctly installing a room therniostat. 


S 




X 


1 5. List the applications of low voltage, and line voltage therniostats. 


c 




X 


1 6. Match the low voltage thennostat subbase terminal markings to 
the proper component. 


c 




X 


1 7. Demonstrate the ability to wire mercury bulb to correct terminals. 


c 




X 


1 8. Demonstrate the ability to determine heat anticipation. 


c 




X 


19. Demonstrate the ability to instal a wall thermostat. 


c 




X 


20. Demonstrate the ability to install a Honeywell T8200 
ntiicroelectronic themx>staL 


c 




X 


21 . Demonstrate the ability to program a Honeywell T8200 
microelectronic thermostat. 


c 




X 


UNIT 25 RELAYS 








TERMINAL OBJECTIVE 








After completion of this relays unit, the student should be able to 
identify different types of relays, draw connecting wiring, and 
check wiring and relays with electrical test instruments. 








SPECIFIC OBJECTIVES 








After completion of this unit, the student will be able to: 








1 . Match terms associated with relays to the correct definitions. 
' ■ — — 


c 




X 
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2. Identify motor starting relays. 


C 




X 


3., Matcti tfie components to the correct relay temiinal markings. 


c 




X 


4. Complete a list of characteristic of solid state motor starting relays. 


c 




X 


5. Select true statements concemmg cautions when working with 
solid state relays. 


c 




X 


6. Match selection spedfication« to the correct nwtor relays. 


c 




X 


7. List the six specifications of a contactor. 


c 




X 


8. Complete a list of characterisfics and types of time delay relays. 


c 




X 


9. Draw the connecting wiring of a hot wire relay. 


c 




X 


10. Draw the connecting wiring of a current relay (coil type). 


c 




X 


1 1 . Draw the connecting wiring of a potential relay. 


c 




X 


12. Draw the connecting wiring of a fan relay. 


c 




X 


1 3. Draw the connecting wiring of a contactor. 


c 




X 


1 4. Draw the connecting wiring of a solid state time delay relay. 


c 




X 


15. Demonstrate the ability tu wire a current relay (hot wire). 


c 




X 


1 6. Demonstrate the ability to wire a current relay (coil type). 


c 




X 


1 7. Demonstrate the ability to wire a potential relay. 


c 




X 


1 8. Demonstrate the ability to wire a fan relay. 


c 




X 


19. Demonstrate the ability to check relays with an ohmmeter. 


c 




X 


20. Demonstrate the ability to check relays with a voltmeter. 


c 




X 


21 . Demonstrate the ability to check relays with an ammeter. 


c 




X 


UNIT 26 PROTECTION DEVICES 

TERMINAL OBJECTIVE 

After completion of this protection devices unit, the student 
should be able to match terms to the correct definitions, identify 
common types of protection devices, and discuss their 
operations. The student should also be able to list national 
electrical code requirements pertaining to fuses and circuit 
breakers. 









^0 
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SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to: 








1 . Match tenns associated with protection devices to the correct 
definitions. 


C 




X 


2. Identify the types of overcunrent protection devices. 


C 




X 


3. Select true statements concerning the operation of a time delay 
fuse. 


C 




X 


4. Complete a list of statements concerning the operation of a time 
delay fuse. 


C 




X 


5. Circle words which best complete national electrical code 
requirements for fuses that are less than 600v. 


C 




X 


6. List four national electrical codes requirements for circuit 
breakers that are less than 600v. 


C 




X 


7. Identify the types of pressure actuated protection devices. 


S 




X 


8. Match pressure actuated protection devices to their descriptions. 


S 




X 


9 Identify the types of electrical system protection devices. 


S 




X 


1 0. Match the electrical system protection devices to their 
characteristics. 


S 




X 


1 1 . Select features whic " describe solid-state motor compressor 
protection. 


S 




X 


12. Demonstrate the ability to adjust a high pressure switch. 


S 




X 


1 3. Demonstrate the ability to adjust a low pressure switch. 


S 




X 


UNIT 27 CAPACITORS 

TERMINAL OBJECTIVE 

After completion of this capacitors unit, the student should be 
able to identify capacitors, select causes of capacitor failure, and 
complete a list of factors to consider when replacing capacitors. 
The student should also be able to solve problems for capacitors 
in series or parallel, draw wiring diagrams for various capacitor 
situations, and wire various capacitor circuits. 

SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to: 








1 . Match terms associated with capacitors to the correct 
definitions. 


c 




X 
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2. Select true statements concerning the role of capacitors in 
the operation of motors. 


c 




1 7732 
X 


3. Identify the types of capacitors. 


c 




X 


4. Select true statements concerning the run capacitor identified 
temiinal. 


c 




X 


5. Select causes of capacitor failure. 


c 




X 


UN!T 28 INTRODUCTION TO ELECTRIC MOTORS 

TERMINAL OBJECTIVE 

After completion of this introduction to electric motors unit the 
stojdem should be able to complete a list of safety rules, select 
characteristics of magnetism, and identify parts of a motor The 
student should also be able to select types of single-phase 
motors, read motor data plates, determine V-belt length, and 
adjust V-belt tension. 

SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to: 








1 . Match terms associated with electric motors to the correct 
definitions. 


c 




X 


2. Circle words which best complete safety rules pertaining to 
wortdng with electric motors. 






X 


Select types of single-phase motors. 






X 


4. Identify the common types of motor mounts. 


c 




X 


5. Match motor enclosures to their characteristics. 


c 




X 


6. Circle words which best complete statements concerning 
three-phase nriotors. 






X 


7. belect Hems of information orovided on ;) mntor Mats ni^to 






A 


8. identify the types of motor V-oullevs (sheaves) 






X 


9. Solve problems usino a method for determinina nuiipv <:t7P 






X 


1 0. List causes of motor problems. 


c 




X 


11. List rerDedies of motor problems. 


c 




X 
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UNIT 29 CONVENTIONAL WIRING DIAGRAMS 

TERMINAL OBJECTIVE 

After completion of this conventional wiring diagrams unit, the 
student should be able to identify wiring diagrams, match 
schematic symbols to component names, and draw pictorial and 
schematic wiring diagrams. 

SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to: 








1 . Match terms associated with wiring diagrams to the correct 
definitions. 


C 




X 


2. Identify wiring diagrams. 


c 




X 


3 . List five characteristics of a pictorial wiring diagram. 


c 




X 


4. Connplete a list of characteristics of a schematic wiring diagram. 


c 




X 


5. List the four major steps In building a ladder schematic. 


c 




X 


6. Select functions of the schematic legend. 


c 




X 


7. Match schematic symbols to component names. 


c 




X 


8. Select true statements concerning characteristics of solid 
state components In wirir^g diagrams. 


c 




X 


9. Demonstrate ihe ability to draw a basic schematic wiring diagram. 


c 




X 


1 0. DenfX)nstrate the ability to draw cunrent reiay wiring diagrams. 


c 




X 


1 1 . Demonstrate the ability to draw solid state replacement relay 
wiring diagrams. 


c 




X 


1 2. Denwnstrate the ability to draw potential relay wiring diagrams 
of a self-contained unit. 


c 




X 


1 3. Demonstrate the ability tc draw solid state relay replacement for 
a potential relay wiring diagram of a self-contained unit with a 
PSC compressor. 


c 




X 


1 4. Denx)nstrate the ability to draw hot-wire relay wiring diagrams. 


c 




X 


15. Demonstrate the ability to draw gas furnace wiring diagrams. 


c 




X 


1 6. Demonstrate the ability to draw outdoor condensing unit 
wiring diagrams. 


c 




X 


1 7. Demonstrate the ability to draw gas fumace wiring diagrams with 
two itmii swiicnes. 


c 




X 


1 8. Demonstrate the ability to draw electric fumace wiring diagrams. 


c 




X 
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i». uemonsiraie the ability to draw indoor air handler and outdoor 
condensing unit wiring diagram. 


C 




X 


uemonsiraie tne ability to draw a domeSiic refrigerator wirina 
diagram. 


c 




X 


^1 . uemonsirate me ability to draw a ladder schematic by looking at 
a domestic refrigerator. 


c 




X 


^d. uemonsirate me ability to draw a ladder schematic by looking at 
a window air ooncJ»iloner. 


c 




X 


c^. tremonsiraie me ability to draw a ladder schematic by looking at a 
system with tow voltage control circuit. 


c 




X 


UNIT 30 APPLYING FOR A JOB 

TERMINAL OBJECTIVE 

After completion of this applying for a job unit, the student 
shouW be able to tocate a job opening, make a formal a^^plication. 
and effectively intenrfew for a job. 

SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to: 








1 . Match tenns relafed to applying for a job with their connect definitions. 


c 




X 


2. List means of locating job openings. 


c 




X 


3. List three methods of applying for a job. 


c 




X 


4. bwiect personal attnbutes or attitudes an emptoyer tooks for 
during a personal interview. 


c 




X 


5. Describe how to make a favorable impression upon others. 


c 


X 




6. Establish short-temi career, personal, and educational goals. 


c 


X 


X 


7. Determine future occupational options. 


c 


X 


X 


8. Use a trade journal and other professional sources for job 
infonnation. 


c 


X 


X 


9. Select guWellnes for dressing for an interview. 


c 




X 


1 u. ufn lour nems wnicn an applicant may need to prepare when 
applying for a job. 


c 




X 


1 1 . Select guidelines to follow when participating in a job interview. 


c 




X 


12. Write a resume. 


c 




X 


1 3 . Write a letter of application for a job. 


c 




X 
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14. Complete an employment application fomi. 


C 




X 


15. Practice answering interview questions. 


c 




X 


1 6. Make an appointment by phone for a job interview. 


c 




X 


1 7. Participate in a job interview. 


0 




X 


1 8. Write a follow-up letter or make a folk>w-up phone call after 
interviewing for a job. 


c 




X 


19. Evaluate a job offer. 


c 




X 


20. Compare job opportunities. 


c 




X 


UNIT 31 CUSTOMER RELATIONS 

TERMINAL OBJECTIVE 

After complet'on of this customer relations unit, the student 
should be able to discuss the ways individual work habits 
contribute to good customer relations, and list solutions (or 
special problems in customer relations. 

SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to: 








1 . Match terms related to customer relations with their correct 
definitions. 


c 




X 


2. List ways good personal hal ;.s contribute to good customer 
relations. 


c 




X 


3. Select true statements concerning general rules in dealing 
with customers. 


c 




X 


4. Select true statements concerning basic rules for service calls. 


c 




X 


5 . List ways to turn service calls into good customer relations 
opportunities. 


s 




X 


6. Select true statements concerning ways to handle an irritated 
customer. 


s 




X 


7 . List ways vehicle operations affect customer relations. 


s 




X 


8. List ways to earn a customer's respect. 


s 




X 


9. Respond to problem situations. 


s 




X 
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UNIT 32 PSYCHROMETRICS 

TFRK'iNAL OBJECTIVE 

Atter completion of this psychrometrics unit, the student should 
be able to show the location of basic elements on a 
psychronietric chart and con^ectly operate a sling psychrometer. 
The student shoukJ also be able to plot unknown psychronrietric 
relationships from two known factors. 

SPECIFIC OBJECTIVES 

After ccmpletion of this unit, the student will be able to- 








1 . mai\Hi toil lid i*jiait7«j lu poyunroiTiuincs wiin lUBJ correct 
definitions. 


C 




X 


2. List basic information found on a psychrometric chart. 


c 




X 


UNIT 33 RESIDENTIAL HEAT LOSS AND 
HEAT GAIN 

TERMINAL OBJECTIVE 

After completion of this resWential heat toss and heat gain unit, 
the student should be able to use construction numbers, heat 
transfer multipliers, and design conditions for estimatiny »eat 
toss and heat gain and toad cateulations. The student she *i 
also be able to select factors to consider in equipment seU '-.Son, 
and use tables and worteheets to estimate heat toss and neat 
gain for a specific structure in a given geographical tocation. 

SPECIFIC OBJECTIVES 

After comptetion of this unit, the student will be able to: 








1 miiltr^h tofmc rotsitA/^ hoof ^w\M hya^t maIm s 

1 . iviaiuii i6rnid loidira iQ neai loss ano neai gain with their 
definitions. 


c 




X 


fc. Ljdi iwu lUdbQiid wny siariaaruizeu procedure in calculating 
residentia! heating and cooling loads are valuable. 


c 




X 


3. Ust factors in determining heat toss and heat gain. 


c 




X 


t. ouKJva iiuo otdiuiiioiiis conceniing me steps in calculating 
heat trar^er multipliers. 


c 




X 


^* odcvi iiuo diaiuiiiuiiid concuMiiiiy laCiO'S to consio&r When 
sizing heating equipment. 


c 




X 


V. ouraul uuu didujiiityiKo iA/nuurniny lacioio 10 consioer wnen 
sizing cooling equipment. 


c 




X 


7. List ways structural modifications can affect equipment selection. 


c 




X 
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8. Demonstrate the ability to estimate heat loss for a temporary 
residence. 


C 




X 


9 . Demonstrate the ability to calculate shaded and unshaded 
glass areas for use in heat gain estimates. 


C 




X 


1 0 . Demonstrate the ability to estimate heat gain for a temporary 
residence. 


c 




X 


1 1 . Demonstrate the ability to evaluate the addition of insulation 
in relation to heat loss and heat gain. 


c 




X 


UNIT 34 DUCT DESIGN AiMD SIZING 

TERMINAL OBJECTIVE 

After completion of this duct design and sizing unit, the student 
should be able to identify types of supply duct systems, list 
advantages and disadvantages of air duct supply and return 
systems, and solve problems using the friction loss chart and 
friction chart. The student should also be able to design an air 
distribution system from a drawing. 

SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to: 








1 . Match terms related to duct design and sizing with their correct 
definitions. 


c 




X 


2 . Identify types of supply duct systems. 


c 




X 


3. Match factors affecting system design with the effects they 
have on the system. 


c 




X 


4. Match major steps of air system design with the con'ect 
procedures for completing each step. 


c 




X 


5. Select factors affecting return air duct design. 


c 




X 


6. List four locations of registers and grilles. 


c 




X 


7. List advantages and disadvantages for locations of registers 
and grilles. 


c 




X 


8 . Describe four climatic zone conditions. 


c 




X 


9 . Name four factors to consider in the distribution of conditioned air. 


c 




X 


1 0. Match significant room air patterns as determined by outlet 
placement with their recommended velocities. 


c 




X 


1 1 . Solve problems using the friction loss per 1 00 feet chart. 


c 




X 


12. Solve problems using the friction chart. 


c 




X 
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13. Design an air distribution system from a drawing. 


c 




X 


14. Demonstrate the abiOty to detemiine the pressure drop across 
an evaporator coil. 


c 




X 


15. Demonstrate the ability to determine the CFM being delivered 
by a given forced air system. 


c 




X 


UNIT 35 GAS FURNACES 

TERMINAL OBJECTIVE 

After completion of this gas furnaces unit, the student should be 
able to identify types of gas furnaces and problems assodated 
with their coniponents. and Ssl energy saving devices used in 
retrofitting. The student should also be able to install, service, 
and maintain a residential gas furnace. 

SPECIFIC OBJFCTIVFS 

After comoletion of this unit thp ^tuHpnt uhii skio tn- 

■ wwf»iji#iv*Mwn s/i illlw Ulllif illw wiUUwIli will KJXS dUlw lU. 








( . Match leimS rBlat6d to nSS fumSrAC wHh thPir r^rrt^M Hnfinitinn^ 
» . iviMi.\MP i\j iuiiiav««o Willi lllcli (/Uiit^Ci QcTiniliOnS. 






X 


2. Match tVD6S of aas furnaces with thPir ;)nnlir;)ttnnc 






X 


3. kJerrtifv comoonents of ;) n;)s hiimpr accpmhiu 

iwciMi^ wii iwi liw V/l CI UCIw UUillwl QOOwlllUly.' 


c 




X 


4. Match tVDGS of nas vah/P^ with thPir rharartorictirc 
-r. iviHiwii V/l v^a^ vaivQo Willi iiicil UlldlaulCilMluo. 


c 




X 


5. Identify components of a combination electric gas valve. 


c 




X 


6. Select tnie statements conceming the characteristics of a heat 
exchanger. 


c 




X 


7. Select true statement conceming advancements in heat 
exchanger technology. 


c 




X 


8. Select tnie statements conceming the characteristics of a 
draft ffivprtpr 


c 




X 


9. Identifv tvoes of hlnwpr ;)^^pmhnp^ 






X 


1 0 Comolete a list of comnon'^nt^ nf ^ mntmt cuctpm 

I V. w\/>>^/iwiw a liwi v/l WillfiA^I «lliw wl CI 1/UllllUl dyolwlll. 






X 


1 1 . Demonstrate the functions o.' a transformer 






X 


1 2. Match types of thermostats virith their functions 






X 


13. Select true statement concemino limit switch oDPr;)tion 






X 


14. Select ti je statement conceming fan switch operation. 


c 




X 


15. Select tnie statement conceming combination fan-limit switch 
operation. 


c 




X 
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16. Describe pilot light operation. 


C 




X 


17. Describe thermocouple operation. 


c 




X 


1 8 . Describe pilot safety operation. 


c 




X 


19. Select true statements concerning potential sources of 
themxxxHjple failure. 


c 




X 


20. Complete a fist of potential sources of fan switch failure. 


c 




X 


21 . Complete a list of potential sources of transfomner failure. 


c 




X 


22. Select true statements concerning potential sources of high 
fintit switch failure. 


c 




X 


23. Differentiate between two potential sources of gas vaive failure. 


c 




X 


24. Select tme statements concerning potential sources of fan 
relay failure. 


c 




X 


25. Match potential blower section failure with component sources. 


c 




X 


26. Differentiate t)etween two potential sources of heat exchanger 
failure. 


c 




X 


27. Select tme statements concerning potential sources of pilot 
safety failure. 


c 




X 


28. Complete a list of factors needed to determine gas pipe sizing. 


c 




X 


29. Complete a list of energy saving devices designed for retrofitting. 


c 




X 


30. Select tme statement concerning $61 back thermostats and 
their uses. 


c 




X 


31 . Select tme statements concerning intermittent ignition systems 
and their uses. 


c 




X 


32. Select tme statement concerning vent dampers and their uses. 


c 




X 


33. Trace the high voltage and low voltage drcuits of a gas furnace. 


c 




X 


34. Constmct wiring diagrams '""r gas furnaces. 


c 




X 


35. Size gas piping. 


c 




X 
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CORE 
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SEQl 
7731 


JENCE 
7732 


UNIT 36 ELECTRICAL HEATING SYSTEMS 
TERMINAL OBJECTIVE 

After completion of this electrical heating systems unit, the 
student should be at)le to identify components of an electrical 
heating system and fist areas of potential problems in electrical 
sequencing and relay equipment. The student should also bo 
able to install an electric furnace and perfonn periodic 
maintenance on an electrical heating system. 

SPECIFIC OBJECTIVES 

After completion of this unit, trie student will be able to: 








1 . Match terms related to electrical tieating systems witti their 
definitions. 






X 


2. Identify types of electrical heating systems. 


\^ 




V 
A 


3. Oifferontiate between tvoes of AlDrtrinai hoatinn cuctamc 






X 


4. Complete a list of components of electric heating equipment. 


c 




X 


5. Select true statements concerning causes of common failures 
of electric heating equipment components. 


c 




X 


UNIT 37 RESIDENTIAL COOLING SYSTEMS 
TERMINAL OBJECTIVE 

After completion of this residential cooling systems unit, the 
student should be able to identify the mechanical and electrical 
components of a residential cooBng system and discuss the 
processes In a cooling cycle. The student should also be able to 
relate component failures to their causes, trouble-shoot a cooling 
system, and sue a charging table con^ectly. 

SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to: 








1 . Match tenns related to residential cooling systems with their 
correct defirytions 


c 




X 


2. Comolete a iSt of mechanical COmnnnAnt^ nf an air mnrlittnnar 






X 


3. Complete a 1st of electrical components of an air conditioner. 


C 




X 


4. Select tme statements concerning the processes in the cooling 
cycle. 


c 




X 


5. State how the cooling cycle is completed. 


c 




X 
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SUPP. 


SEQU 
7731 


ENCE 
7732 


6. Select tnip ^tstpmpnt^ conc6mino what haDDpns with fan on 

v> Ww'wwt ilUw OiCliw 1 * <wl HO Wl rvwl 1 III 1^ WilCli ilCI|</^wll^ Wtill ICIII w* ■ 

continuous operation. 


0 




X 


7. Match compressor nnotor failures with ways they can be detected. 


c 




X 


8. Match compressor failures with ways they can be detected. 


0 




X 


^ IVICIl^ll ICIIIUIPO III lAlliUCIIOll OCTUUUiIo Willi lllpll fiUoOlUIP V/dUbPO. 


n 




Y 
A 


10. Select true statennents concerning functions of low side section 

r^nmnnnpntc tn an air <MinHitinnpr 

irfVllipV/llwl llo ill Clll CUI lA^lfUlllwllPl. 


n 




y 

A 


1 1 Matnh /VMnnnnpnt nrnhlpm^ nf trtw ciHo eortinne tinth thoir 
■ i. iviaiuii \A/iiipviiGriii piv/uidiio ui njw oiuc? ovTwUUilb Willi lllcll 

possible causes. 


C 




X 


12 Arranne in order thp ^tpn^ in tj^inn a rhaminn tahip 

lb. #~uiuii^w III V/IVJwl illw OiwIx'O III UOIIV\^ CI V/IICdMIIVVJ iCI&JIw. 


c 




Y 


13. Select true statements concerning the rule of thumb procedure 
for wnrki no without a chaminntahlp 


c 




A 


14. Demonstrate the ability to troubleshoot an air conditioner 

f^ondpn^pr Qprtion on a "no ooolino** r^nmnlaint 


c 




y 


1 5. Demonstrate the ability to perfomn maintenance on an air 
conditioner 


c 

w 




Y 

A 


16. Demonstrate the ability to use a charging table to check the 
charge in a capillary cooSng system. 


c 




X 


UNIT 38 HEAT PUMP SYSTEMS 

TERMINAL OBJECTIVE 

After completion of this heat pump systems unit, the student 
should be able to identify heat pumps in the heating, cooling, 
and defrost modes and describe the operation of a reversing 
valve. The student should also be able to trace operational 
drcuits for heat pumps and troubleshoot heat pumps with 
heating or cooling problems. 

SPECIFIC OBJECTIVES 

After comolPtion of thi^ tinit thp ^ttiHpnt ufill hp ahio tn* 

r^iiwl wv/lli|>'lw iiv/l 1 \Jl llllo Ullll| lilU OIUUUIK Will Uw QUIw lU* 








1 .> Match tpmn^ rplatpfi to hpat ntimn c\/ctpmc u/ith thoir r/\rro/«t 

■ • iviatvii i^iiiio iQiaiuu i\j iiccil puiiip oyoic7illb Willi lllt?ll UOirwOl 

definitions. 


C 




X 


2. Identify the components of a heat pump. 


c 




X 


3. Identify the components of a 4-way reversing valve. 


c 




X 


4. Differentiate between the operation of a 4-way valve in the heating 
mode and cooling mode. 


c 




X 
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CORE 
SUPP 


SEQUENCE 


ouiwi irue siaiemenis concerning the operation of a heat DunriD 
m the defrost mc ^ 


C 




1 V 1 
1 A 1 


6. Wentify the compc .enis of a heat pump indoor section. 


c 




X 


' . v^iif/n7io 0 uictii siiuwirig me cnaraaenstics, advantages, and 
disadvantages of heat pump systems. 


c 




X 


8. Confiplete a chart showing the differences between components 
ui inwor secnons ot neat pumps and low side sections of air 
conditioners. 


c 




X 


^ . v/uiiiHioio d 1151 snowing common component failures of heat 
pumps In the cooBng mode. 


c 




1 y i 

11 


1 u. vAJii vww a sKuicn snowing me proper installation of an electric 
strip tieater. 


c 




X 


1 1 . Complete a list of speaal precautions for replacing reversing valves. 


c 




X 1 


12. State two major mles for good fieat pump operation. 


c 




X 


13, Trace operational circuits for a heat pump in ttiecooHng mode. 


c 






1 4 . Trace operational circuits for first stage tieating in a tieat pump. 


c 




y 1 


15. Trace operational drcuits for a tieat pump in the defrost mode. 


c 




Y 1 
1 


I u. 1 uperauonai circuiis tor secono stage supplementary heat 1 
in a heat pump. 


c 




¥ 1 
1 


1 7. Demonstrate the ability to wire a control system for a heat pump. 


s 




X 


lo. uenionsiraie ine aDiiiiy lo irouDieshoot a heat pump irKioor 1 
section in the cooling mode. 


s 




X 


li?. L^viiiuiioiiaio uio csuiiiiy lo punorm mainienance on an indoor j 
section of a heat pump in the cooling mode. 


s 




X 


fcv. uernoribiraie me aDiiiiy lo irouDiesnoot a heat pump on a 1 
-no cooBng- complaint. j 


s 




X 


1 . ueiiiuntiUcne me aoiiiiy lo irouDiesnoot a heat pump oiiidoor 1 
section on an "insufficient cooling** complaint. 1 


s 




X 


uemonsiraie ine aoiiiiy to pertonn maintenance on an outdoor 1 
section of a heat pump in the cooling nriode. 


s 




X 


^o. uemonsirai^ me aDiiiiy to IrouDiesnoot supplemental heat on [ 
a heat pump. 


s 




X 


utfmorisiraie ine aoiiiiy lo perform maintenance on heat pump 1 
supplemental heating. 


s 




X 


25. Demonstrate the ability to troubleshoot a heat pump on a 1 
"no heat" complaint when compressor will not mn. 


s 




X 
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CORE 
SUPP. 
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7731 


ENCE 
7732 


26. Demonstrate the ability to troubleshoot a heat pump on a 
''no heat** complaint when conDpressor runs by cycles on 
compressor overload. 


S 




X 


27. Demonstrate the ability to troubleshoot a heat pump on an 
Insufficient heat" complaint when compressor will run. 


s 




X 


UNIT 39 BLUEPRINT READING 

TERMINAL OBJECTIVE 

After completion of this blueprint reading unit, the student 
should be able to identify types of lines and blueprint symbols, 
read an architect's scale, and determine dimensions in a drawing 
using an architect's scale. 

SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to: 








1. Match temns related to blueprint reading with the correct 
definitions. 


C 


X 


X 


2. List types of architectural drawings. 


C 


X 


X 


3. Identify the types of lines included in the alphabet of lines. 


C 


X 


X 


4. Match the names of floor plan drawing symbols with the correct 
illustrations of the symbol. 


C 


X 


X 


5. Identify plumbing, appliance, and stmctural symbols. 


C 


X 


X 


6 . Match the names of plumbing blueprint symbols with the con-ect 
illustrations of the symbol. 


C 


X 


X 


7. List major items that should be included in a set of specifications. 


C 


X 


X 


8. Extract specific infomration from a prepared set of building 
specif ications.The student should be able to develop plan and 
isometric sketches. 


C 


X 


X 


UNIT 40 ISOMETRIC SKETCHING 

TERMINAL OBJECTIVE 

After completiop of this isometric sketching unit, the student 
should be able to develop plan and isometric sketches. 

SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to: 








1 . Match terms related to isometric sketching with the correct 
definitions. 


c 


X 


X 
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COMPETENCY STATEMENT 


SUPP. 


7731 


7732 


2. Select true statements about plan sketches. 


r 


Y 
A 


Y 

A 


3. Select true statements about riser diagrams. 


c 


Y 

A 


Y 

A 


4. Select true statements about isometric sketches. 


c 


Y 

A 


Y 

A 


5. Develop three types of sketches of a drainage system in a 
basement fk)or. (Assignment Sheet #1) 


r 

w 


Y 

A 


Y 

A 


6. Develop an isometric sketch of a drainage system. 
(Assignment Sheet #2) 


c 


Y 

A 


Y 

A 


UNIT 41 ROUGH-IN LOCATIONS 

TERMINAL OBJECTIVE 

After completion of this rough-in locations unit, the student 
shoukJ be able to determine measurements from a 
manufacturer's specifications, determine rough-in tocations for a 
bathroom, and establish grade lines for installing plumbing. 

SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to: 








1 . Match terms related to rough-in tocations with the correct 
definitions. 


c 


X 


Y 


2. Name three individuals who coukl be responsible for 
determining rough-in locations. 


c 


X 


X 


3. Select true statements concerning verbal orders. 


c 


X 


Y 


4. Select true statements concerning sketches. 


c 


X 


X 


5. Complete statements concerning martcing-out tocations. 


c 


X 


Y 


6. Select information commonly found on manufacturer's 
spedftoations. 


C 


X 


Y 


7. List two pieces of infomiation which can be determined f<x)m 
manufacturer's specifications. 


c 


X 


Y 

A 


8. List tradeswori^ers who work in residential construction. 


c 


X 


X 


9. Discuss cooperating and coordinating techniques between 
plumbers and other tradeswort<ers. 


C 


X 


X 
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CORE 
SUPP. 


SEQU 
7731 


ENCE 
7732 


UNIT 42 BUILDING AND PLUMBING CODES 

TERMINAL OBJECTIVE 

After completion of this txjilding and piumt^ing codes unit, the 
student should t>e able to discuss the benefits of a plumbing 
code, use the plumbing code to answer questions, and apply 
code regulations to a plumbing installation. 

SPECIFIC OBJECTIVES 

After comDiBtion of this unit the student will be able tO' 








1 . Match terms related to building and pluoibing codes with the 

correct definitions 


c 


X 


X 


2. Discuss the membership of a plumbing code governing board, 
its authoritv snd duties 

ClUiilwIliT) Cll l\i UUIIww* 


c 


X 


X 


3. Describe the benefits of zoning laws, building codes, and 
plumbing codes. 


c 


X 


X 


4. Select maior cateaories that should be included in a Diumbina 
code. 


c 


X 


X 


5. List basic principles of plumbing codes. 


c 


X 


X 


6. Select true statements concernina illeaal fittinas and installations 

• V-'WIwW* ^V^W W**^*W ■ • • W ■ f IW ^^^^ 1 1 W V 1 1 II 1 1 29 IIIWjj**i |ld1ll^4v VII l\J 1 1 IW^VII 1 Vl%l\# 1 Iw * 


c 


X 


X 


7. Complete a crossword puzzle of plumbing terms and definitions 
using the plumbing code. (Assignment Sheet #1) 


c 


X 


X 


8. Apply code regulations to a plumbing installation. 
(Assianment Sheet #2) 


c 


X 


X 


9. Answer questions dealing with plumbing regulations using 
the plumbing code. (Assignment Sheet #3) 


c 


X 


X 


UNIT 43 DRAINAGE SYSTEMS 

TERMINAL OBJECTIVE 

After completion of this drainage systems unit, the student 
should be able to identify soil, waste, and vent pipes in a 
drainage system, identify fittings required on a drainage system, 
and demonstrate the ability to install various parts of the drainage 
system rough*in waste lines and vents, and secure lines of pipe 
with hangers. 

SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to: 








1 . Identify soil, waste, and vent pipes in a drainage system. 


c 


X 


X 
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COMPETENCY STATEMENT 



Identify fittings on a drainage system. (Assignmerit Sheet #1) 



3. Demonstrate the ability to rough-in waste lines and vents for 
txjilt-in lavatories. (Job Sheet #12) 



^. Demonstrate the ability to rough-in waste lines and vents for 
bathtubs. (Job Sheet #13) 



5. Demonstrate the ability to secure horizontal and vertical lines of 
pipe to wood surfaces with hangers. (Job Sheet #15) 



UNIT 44 WATER SYSTEMS 

TERMINAL OBJECTIVE 

After completion of this water systems unit, the student should 
^6 able to identify the components of a residential water system, 
t wugh-in water supply lines for bathtubs, water closets, and water 
heaters, and test water pressure on water supply systems. 

SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to: 



1 . Identify components of a water system. 



2. List the comoonents of a water system in a single-family 
dwelling with the correct functions. 



3. Select factors to consider when installing a hot water system. 



4. Select true statements about sizing of pipes in residential 
water systems. 



5. Distinguish between materials used for pipes and materials used 
for valves in water pipe systems. 



6. List two methods of pre venting contamination of water systems 
by cress connections. 



7. Detennine pipe sizes for a hot and cold water system for a 
two-story house. (Assignment Sheet #2) 



8. Demonstrate the ability to rough-in water supply lines for 
bathtubs. (Job Sheet #1) 



9. Demonstrate the ability to rough-in water supply lines for 
water closets. (Job Sheet #2) 



1 0. Demonstrate the ability to rough-in water supply lines for water 
heaters. (Job Sheet ^3) 



1 1 . Demonstrate the ability to make water pressure tests on water 
supply systems. (Job Sheet #4) 
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SEQUENCE 
7731 7732 
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CORE 
SUPP. 



UNIT 45 AUXILIARY SYSTEMS 

TERMINAL OBJECTIVE 

After completion of this auxiliary systems unit, the student should 
be able to identify components of a residential spa, and install a 
lawn sprinkler system. 

SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to: 



1 . Identify components of a residential spa. 



2. Select the types of pipe most commonly used for sprinkler systems. 



SEQU 
7731 



ENCE 
7732 




UNIT 46 WATER VALVES AND FAUCETS 

TERMINAL OBJECTIVE 

After completion of this water valves and faucets unit, the 
student should be able to identify various types of valves, parts 
of a valve, and types of faucets. The student should also be able 
to demonstrate the ability to install valves and faucets. 

SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to: 



1 . Identify three types of valves. 



2 . Match the parts of a valve with the correct locations. 



3. Identify types of faucets. 



4. Demonstrate the ability to install a stop and waste valve 
(solder method). (Job Sheet #1) 



5. Demonstrate the ability to install a kitchen sink faucet. 
(Job Sheet #2) 



6. Demonstrate the ability to install a dual control lavatory faucet 
with pop-up drain plug. (Job Sheet #3) 

T Derrx^nstrate the ability to disassemble and reassemble a single 
!ever kitchen sink faucet. (Job Sheet #4) 




COMPETENCY STATEMENT 


CORE 
SUPP. 


SEQl 
7731 


3b 

JENCE 
7732 


UNIT 47 DRAINAGE CONNECTIONS 

TERMINAL OBJECTIVE 

After completion of this drainage connections unit, the student 
should be able to Identify various drainage connections and 
install various drainage connections. 

SPECIFIC OBJECTIVES 

After completion of this unit, the student will be abie to: 








1 . Identify various drainage connections used in residential 
plumbing. 


C 


X 


X 


2 . Ust ways a trap can lose its £^eal. 


c 


X 


X 


3. bomonstrate the ability to install a plastic water closet flanae. 
(Job Sheet #2) ^ 


c 


X 


X 


4. Demonstrate the aWHty to install a lavatory trap. (Job Sheet #5) 


c 


X 


X 


5. Demonstrate the ability to install a kitchen sink trap. 
(Job Sheet #6) 


c 


X 


X 


UNIT 48 FIXTURES AND APPLIANCES 
TERMINAL OBJECTIVE 

After completton of this fixtures and appliances unit, the student 
shouW be able to kJentIfy various types of fixtures and 
appliances, match specific fixtures and appliances with their 
correct installatton requirements, and install vaiious fixtures and 
appliances. 

SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to: 








1 . Wentify common fixtures and appliances used in residential 
plumbing. 


c 


X 


X 


2. Match fixtures and appliances with the correct installation 
requirements. 


c 


X 


X 


3. Select true statements concerning the construction and 
materials used in the manufacture of comnwn fixtures and 
appliances. 


c 


X 


X 


4 . uemonstrate the ability to i nstall a floor-mounted water closet 
(Job Sheet #1) 


c 


X 


X 


5 DAmOflfitratA thA «lhititV tn inct^lll a waW^mmtntuM Imxt^^rkru 
wviiiviioiiaiw iiiu amiiij lu iiididii d wall iilUUiiiwQ laValOrY. 

(Job Sheet #2) 


c 


X 


X 



38 



37 



ERIC 



COMPETENCY STATEMENT 


CORE 
SUPP 


SEQU 
7731 


ENCE 
7732 


6. Demonstrate the ability to install a recessed bathtub. 
(Job Sheet #3) 


c 


Y 


Y 
A 


7. Demonstrate the ability to install shower bath accessories 
in a ceramic tile bathroom. (Job Sheet #4) 


c 


X 


X 


8. Demonstrate the abiNty to install an electric water heater. 
(Job Sheet #5) 


c 


X 


X 


9. Demonstrate the ability to install a dishwasher. 
(Job Sheet #6) 


c 


X 


X 


1 0. Demonstrate the ability to install a garbage disposal unit. 
(Job Sheet #7) 


c 


X 


X 

A 


1 1 . Demonstrate the ability to install a gas water heater. 
(Job Sheet #8) 


c 


X 


X 


UNIT 49 WATER SYSTEMS MAINTENANCE AND 
REPAIR 

TERMINAL OBJECTIVE 

After completion of this water systems maintenance and repair 
unit, the student should be able to install a prefabricated air 
chamber in a water supply line, thaw a frozen pipe, replace a 
section of galvanized water supply pipe, a gas water heater, and a 
pressure control switch on a water pump, and repair various 
sections of the plumbing system. 

SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to: 








1 . Match terms related to maintenance and repair of water systems 
with the connect definitions. 


c 


X 


X 


2. Describe methods of thawing frozen pipes. 


c 


X 


X 


3. Descp emergency repair methods for fixing leaking pipes. 


c 


X 


X 


4. Match water closet tank malfunctions with the connect remedies. 


c 


X 


X 


5. Demonstrate the ablity to install a prefabricated air chamber in a 
water supply line. (Job Sheet #1 ) 


c 


y 

A 


Y 
A 


6. Demonstrate the ability to rep.dce a section of galvanized 
water supply pipe. (Job Sheet #2) 


c 

w 


Y 
A 


Y 
A 


7. Demonstrate the abiRty to thaw a frozen pipe with a plumber's 
torch. (Job Sheet #3) 


c 


X 


X 


8. Demonstrate the ability to repair a leaking water faucet. 

(Job Sheet #4) | 




X 


X 
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7731 


JO 
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7732 


». Demonstrate the ability to repair a If/aking shower valve 
(Job Sheet #5) 


C 


X 


X 


1 u. Demorjstrate the ability to replace a gas water heater 
(Job Sheet #6) 


c 


X 


X 


1 1 . uerfwnslrale the aaliiy to repair a ball cock on a water r«oset 
(Job Sheet #7) 


c 


X 


X 


12. Domonsxrare me auiiiiy to replace a pressure control switch 
on a water pump. (Job Sheet #8) 


c 


X 


X 


1 3 . Demonstrate the ability to ins-jlate water lines. (Job Sheet #9) 


c 


X 


X 


UNIT 50 DRAINAGE: SYSTEMS MAINTENANCE 
AND REPAIR 

TERMINAL OBJECTIVE 

After completion Of this drainage systems maintenance and 
repair unit, the student should be able to identify equipment 
used to clear stoppages in plumbing fixtures, list dean-out 
access points in a drainage system, and denwnstrate the ability 
to replace lavatory trap and remove obstmctions from drain lines. 

SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to: 








1 . Match tenns related to maintenance and repair of drainage 
systenris with the correct definitions. 


c 


X 


X 


2. Identify equipnwnt used to clear stoppages in plumbing fixtures. 


c 


X 


X 


3 . List clean-out access points in z drainage system. 


c 


X 


X 


UNIT 51 BUSINESS MEETINGS 

TERMINAL OBJECTIVE 

After completion of this business meetings jnit, the student 
should be able to lead and participate at infonnal and formal 
meetings. 

SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to: 








1 . Ust the characteristics of a good leader. 


c 


X 




2. Ust ways to demonstrate leadership. 


c 


X 




3. Participate as a member during a club meeting. 


c 


X 


X 
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COMPETENCY STATEMENT 


CORE 

^1 IPP 


SEQU 

/ /O 1 


ENCE 


4 npmon^tnitfi knowlsdns nf h^i^ir nrinrlntp^ of n<)rllsiTipnt«)r\/ 

procedures. 


C 


X 


X 


5. List the four classes of motions. 


C 


X 


X 


6. Describe the steps for making and processing a motion. 


c 


X 


X 


7. Describe the methods of voting. 


c 


X 


X 


8. Describe the election process for crjb officers. 


c 


X 


X 


9. Demonstrate the ability to chair a business meeting. 


c 




X 


10. Serve on a club committee. 


c 


X 


X 


UNIT 52 SPEECH PREPARATION AND 
PRESENTATION 

TERMINAL OBJECTIVE 

After completion of this speech preparation and presentation 
unit, the student should be able to demonstrate effective oral 
communication skills. 

SPECIFIC OBJECTIVES 

After completion of this unit, the student will be able to: 








1 . Prepare an outline for a speech. 


c 


X 


X 


2 . Deliver a 3-5 minute prepared speech. 


c 


X 


X 


3. Deliver a 1-2 minute extemporaneous speech. 


c 


X 


X 


UNIT 53 SOCIAL AND CIVIC INVOLVEMENT 

TERMINAL OBJECTIVE 

After completion of this social and civic involvement unit, the 
student should be able to demonstrate civic and social 
responsibility in given situations. 

SPECIFIC OBJECTIVES 

After COmnlPtion of thi^ unit thP etuHpnt unit Ka oKIa fn- 

r^iiwi \/wii i|./iwMwi 1 v/l llllo Ullll| lllXS olUUwill Will Uw dUlw lU. 








1 . Demonstrate knOWlsdnP of nmnpr Hracc fnr fnrmal 

semi-formal, and informal occasions. 


c 


X 


X 


2. Denrwnstrate knowledge of proper table etiquette. 


c 


X 


X 


3. Participate in a social activity. 


c 


X 


X 


4. Participate in a community project. 


c 


X 


X 
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VOCATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 



Grade LevU: 11-12 



Skills/Subject Area: Mechanical Systems 



COMPETENCY GOAL 1 : The student should be able to relate to important events in the development of 
mechanical refrigeration and air conditioning and distinguish between compression refrigeration components and 
absorption refrigeration components. 



c 



Objectives 



Measures/Referennft 



] 



1 . 1 Match terms related to air corKlitionirjg and 
refrigeration with their correct definitions. 

1 .2 Select conditions of conditioned air. 



1 .3 Distinguish between compression 

refrigeration components and absorption 
refrigeration components. 



F-1 1 -A F-5-A; DRAG 822-833: 

PRAC 743-761 

F-11-A F-5-A; DRAG 563: 

PRAC 353-359 

F-1 2-A F-6-A: F-7.A; F-9-A: 

DRAG 207-220: 
PRAC 8, 153, 168 



42 



VOCATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 



Grade Level: 11-12 



Skills/Subject Area: Mechanical Systems 



COMPETENCY GOAL 2: The student should be able to identify job opportunities in air conditioning and 
refrigeration arxl select employers of refrigeration or air-conditioning personnel. 



Objectives 



Measures/Reference 



2. 1 Match terms related to job opportunities in air 
condifioning and refrigeration with their 
correct definitions. 

2.2 List Amo job titles within phases of air 
condHioning and refrigeration for each level 
of training. 

2.3 Select employers of refrigeration or air- 
conditioning personnel (Assignment Sheet 
#1). 



F-25-A 



F-26-A 



F-23-A 



F-19-A; 
PRAC5 



F-20-A; 
PRAC5 



PRAC5 



ERIC 
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VOCATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 



Grade Level: 11-12 



Skills/Subject Area: Mechanical Systems 



COMPETENCY GOAL 3: The student should be able to recognize unsafe situations in the shop, solve problems 
related to shop safety, and lift a heavy item properly. 



c 




Objectives 



3. 1 Match terms related to general safety with 
their correct definitions. 

3.2 Match the colors of the safety color code 
with their correct applications. 

3.3 Complete statements concerning rules for 
persona! safety. 

3.4 Select true statements concerning rules for 
general shop safety. 

3.5 Complete statements conc:erning 
characteristics of a clea-^ jjd orderly shop. 

3.6 Match classes of fire with their ccnect 
descriptions. 

3.7 Identify the three components of the hre 

3.8 Match types of fire extinguishers with their 
Classens of fires. 

3.9 Select the steps to be folbwed in case of an 
accicJent in the refrigeration shop. 

3.10 Complete a list of steps for lifting heavy 
objects. 



Measures/Reference 



F-27-B F-7-B; DRAC 113-120; 

PRAC 197 

F.27-B F-7-B 



F-28-B F-8-B; throughout text 

F-28-B F-8-B; F-9-B 

F-29-B F-10-B 

F-29-B F-11-B 

F-30-B F-11-B; F-13-B 



F-30-8 F-11-B;F-15-B; 

DRAC 117; PRAC 116 

F-30-B F-12-B 



F-31-B F-12-B; F-17-3; F-19-B; 

F-25-B; DRAC 118 



] 



3.11 Solve problems related to shop safety 
(Assignment Sheet #1). 

3.12 Demonstrate the ability to lift a heavy object 
safely (Job Sheet #1). 



F-21-B 
F-25-B 
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VOCATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 



Grade Level: 11-12 



Skills/Subject Area: Mechanical Systems 



COMPETENCY GOAL 4: The student should be able to select classifications of acddents in the refriqeration 
shop and complete specific safety rules which apply to the trade. 



r 



Obioctlves 



4. 1 Match terms related to specific safety with 
their correct definitions. 

4.2 List classifications of acddents in the 
refrigeration shop. 

4.3 Complete a list of electrical safety rules. 



4.4 Select true statements concerning 
refrigerant related safety njles. 

4.5 List the four highly flammable gases used in 
this trade. 

4.6 Complete a list of safety rules for using the 
air-acetylene torch. 

4.7 Select two statements concerning safety 
rules for charging or discharging ffuorinated 
hydrocartx)n refrigerants. 

4.8 Complete statenoent concerning safe./ rules 
for pressurizing a refrigeration system. 

4.9 Complete statements concerning safety 
rules for handling refrigerant cylinders. 

4.10 List the two major causes of electrical 
accidents. 

4. 1 1 Complete a list of safety rules for using 
electrical tools. 

4.12 Match ampere figures to their effects on the 
human body. 

4.13 Select two statements concerning the 
rescue procedure in case of an electrical 
accident. 

4. 1 4 Match acddent prevention signs with their 
colors and uses. 

4. 1 5 Matrh accident prevention tags with their 
colors and iises. 



Measures/Reference 



F-55-B F-39-B; DRAC 1 13-120 

F-55-B F-39-B 



F-55-B; F-39-B; F-40-B; 

F-56-B DRAC 114-117 

F-56-B F-40-B; DRAC 37, 39, 

119-120; PRAC 77-79 

F-57-B F-41-B; DRAC 433-435: 

PRAC 388 

F-57-B F-41-B; DRAC 65-67; 

PRAC 51-52 

F-57-B F-41-B;DRAC37, 114; 

PRAC 72-75 



F-58-B F-42-B; DRAC 337-340 

F-58-B F-42-B; DRAC 114 

F-59-B F-43-B; DRAC 114-116 

F-59-B F-43-B; DRAC 115-116 

F-59-B F-43-B 

F-59-B F-43-B; F-49-B 

F-60-B F-49-B; F-51-B 



F-60-B ^-45-B - F-47-B; 

F-53-B 
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VOCATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 



Grade Level: 11-12 



Skills/Subject Area: Mechanical Systems 



COMPETENCY GOAL 5: The student should be able to identify the basic tools used in the trade and 
demonstrate the proper use and care of these tools. 



L 



OLjectives 



Measures/Reference 



□ 



5. 1 Match terms related to hand tools with their 
correct definitions. 

5 . 2 Identify basic hand tools. 



5.3 Match hand tools with their uses. 



F-55-C F-7-C;DRAC 41-43; 

PRAC 32-37 

F-55-C; F8-C-F-13-C;F-25-C 
F-63-C F-43-C; DRAC 41 -43; 

PRAC 32-37 

F-63-C; F-13-C-F-18-C; 
F-68-C DRAC 41-43; 

PRAC 32-37 



5.4 Complete statements concerning the proper 
care of hand toots. 



F-69-C; 
F-70-C 



F-18-C-F-23-C; 
DRAC 41-43; 
PRAC 32-37 
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VOCATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 



Grade Level: 11-12 



Skills/Subject Area: Mechanical Systems 

COMPETENCY GOAL 6: The student should be able to identify, use. and care for specialized tools used in the air 
conditioning and refrigeration t •'ie. .wio uocu m iiican 



r 



Objectives 



6.1 Match terms related to special tools with their 
correct definitions. 

6.2 Identify special tools. 



6.3 Match special tools with their uses. 



6.4 Complete statements concerning the care of 
special tools. 

6.5 Idcnufy components of the refrigeration 
gauge set. 

6.6 Match components of the refrigeration 
gaune set wiih their uses. 



Measures/Reference 



F-125-C F-79-C; DRAG 44-54; 

PRAC 76-77 

F-125-C - F-79-C - F-90-C; F-1 05-C 
F-133-C F-1 19-C: DRAG 44-45; 

PRAC 76-77 

F-134-C- F-91-C-F-95-C; 
F-137-C DRAC 44-45; 

PRAC 76-77 

F-137-C- F-95-C-F-101-C 
F-138-C 

F-138-C F-101-C:F-121-C 

DRAC 47; PRAC 257 

F-138-C F-102-C; DRAC 87, 

104-106. 670-674 



1 



ERIC 
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VOCATIONAL EDU^ \J\OH 
TRADE AND INDUSTRIAL EDUCATION 



Grade Level: 11-12 



Skills/Subject Area: Mechanical Systems 



COMPETENCY GOAL 7: The student should be able to identify, care for, and use measuring instruments in the 
air-oonditioning and refrigeration trade. 



Objectives 



Measures/Reference 




7 . 1 Match terms related to measuring 
instruments with their correct definitions. 

7.2 Identify measuring instruments. 



7.3 Read the sixteenth's njle. 



7.4 Select true statements concerning 
guidelines for the use and care of rules and 
steel tapes. 

7.5 Measure lines to the nearest quarter, eighth, 
and sixteenth of an inch (Assignment Sheet 
#1). 

7.6 Read a rule (Assignment Sheet #2). 

7.7 Measure inside and outside diameters 
(Assignment Sheet #3). 



F-209-C 

F-209-C ■ 
F-211-C 

F-212-C 
F-213-C 



F-185-C - 
F-186-C 



F-187-C 
F-189-C 



F-151-C 



F-151-C-F-153-C; 
F-159-C-F-161-C 

F-153-C-F-154-C; 
F-163-C-F-169-C 

F-154-C 



PRAC 37 
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VOCATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 



Grade Level: 11-12 



Skills/Subject Area: Mechanical Systems 

SS^^SSI!?^ GOAL 8: The student should be able to distinguish between different types of tubina and fittinas 
arKJ select the proper size and type of tubing and fittings needed for a particular job ^ 



c 



Objectives 



Measures/Reference 



] 



8.1 Match terms related to tubing with their 
correct definitions. 

8.2 Distinguish between copper, aluminum, and 
steel tubing. 



8.3 Distinguish between nominal size copper 
tubing applications and ACR copper tubing 
applications. 

8.4 Match the cotor coding of cartons and tags 
with the correct type of tubing. 



F-27.D F-15-D; DRAG 61-76 



F.28-D F6-D-F-7-D; 

DRAG 61,71-74; 
PRAC 39-40 

F-28-D F-8-D-F-9-D; 

DRAG 61; PRAC 39-40 



F-29-D F-9-D 



ERLC 
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VOCATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 

Grade Level: 1M2 Skills/Subject Area: Mechanical Systems 

COMPETENCY GOAL 9: The student should be able to flare, bend, and swage tubing. The student should also 
be able to perform the tubing operations within the design specifications. 



I Objectives Measures/Reference 

9. 1 Match tenns related to tubing operations F-67-D F-41 -D; DRAC ei-76; 
with their correct definitions. PRAC 39-51 

9.2 Select tools needed to construct a copper F-67-D F-41 -D; DRAC 45-46; 
refrigerant line. 61 -76; PRAC 39-51 

9.3 Demonstrate the ability to make a single flare F-45-D - F-47-D; 

with a compression type fiaring block (Job DRAC 69; PRAC 39-51 

Sheet #1). 





o 50 
ERIC 
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VOCATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 



Grade Level: 11-12 



Skills/Subject Area: Mechanical Systems 



COMPETENCY GOAL 10: The Student should be able to identify pipe fitting, read fitting sizes, and determine 
pipe lengths and fittings. 



c 



Objectives 



1 0 .1 Match terms related to pipe with their correct 
definitions. 

1 0 .2 List four types of pipe used in air 
conditioning and refrigeration. 

1 0 .3 Match types of pipe with their applications in 
the air-conditioning and refrigeration trade. 

1 0 .4 Identify iron, brass, flexible plastic, and 
P.V.C. pipe fittings. 

1 0.5 List three methods of measuring pipe. 



1 0.6 Arrange in order the steps in cutting and 
threading iron pipe. 



1 0.7 Select the tools necessary to make proper 
P.V.C. joints. 

1 0.8 Ansnge in order the steps necessary for 
instcJIing P.V.C. pipe. 



Measures/Reference 



F-1 09-D F-75-D; DR AC 71 -74 

F-109-D F-75-D; DRAC 71 



F-110-D F-76-D;DliAC71; 

PRAC 39-42 

F-110-D- F-76-D - F-80-D; 
F-112-D F-87-D - F-93-D 

F-1 1 3-D F-81-D-F-82-D: 
DRAC 71-72; 
PRAC 39-40 

F-114-D F-83-D - F-84-D: 

DRAC 72-74; 
PRAC 41 

F-115-D F-85-D; F-97-D: 

DRAC 75; PRAC 48-49 

F-115-D F-85-D - F-86-D; 

DRAC 75-76; 
PRAC 47-49 
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VOCATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 



Grade Level: 1M2 



Skills/Subject Area: Mechanical Systems 



COMPETENCY GOAL 1 1 : The student should be able to use and care for the air-acetylene and oxyacetylene 
torch. 



Objectives 



Measures/Reference 



11.1 Match terms related to soldering and welding 
equipment with their correct definitions. 

1 1 .2 Select safety rules for using soldering and 
welding equipment. 

1 1 .3 Identify the components of the air-acetylene 
torch outfit. 

1 1 .4 Complete a fist of statements concerning 
lighting, adjusting, and extinguishing the air- 
acetylene torch. 

1 1 .5 List four ways to care for the air-acetylene 
torch. 

1 1 .6 Identify the components of the 
oxyacetylene torch outfit. 

1 1 .7 An^ange in order the steps for setting up the 
oxyacetylene torch. 

1 1 .8 An^ange in order the steps for lighting, 
adjusting, and extinguishing the 
oxyacetylene torch. 

1 1 .9 Select true statements concerning care o! 
oxyacetylene welding equipment. 

11.10 Demonstrate the ability to: 

a. Light and adjust the air-acetylene torch 
(Jot^ Sheet #1). 

b . Light and adjust the halide torch leak 
detector using propane (Job Sheet #2). 

c. Light and adjust the halide torch leak 
detector using air-acetylene (Job Sheet 
#3). 

d . Light -tknd adjust the oxyacetylene torch 
(Job Sheet #4). 



F-35-E F-5-E; DRAC 49-50; 
PRAC 51 

F-35-E - F-6-E - F-8-E; DRAC 66. 

F-36-E 117; PRAC 51 

F-37-E- F^-E-F-10-E;F-17-E- 

F-38-E F-19-E;PRAC51 

F-38-E F-10-E 



F-38-E F-11-E 



F-39-E - 


F-11-E-F-13-E; 


F-41-E 


F-21-E-F-23-E 


F-41-E- 


F-13-E - F-14-E 


F-42-E 




F-42-E - 


F-14-E - F-15-E; 


F-43-E 


DRAC 65-66 


F-43-E 


F-15-E 



F-25-E 
F27-E 
F-29-E 

F-31-E-F-33-E 
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VCX^ATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 



Grade Level: 1M2 



Skills/Subject Area: Mechanical Systems 
COMPETENCY GOAL 12: The student should be able to clean, flux, and soft solder a swage joint. 



Objectives 



Measures/Reference 



1 2.1 Match terms related to soft soldering with 
their correct definitions. 

1 2.2 Match types of soft solder v;ith their 
characteristics. 

1 2.3 Arrange in order the steps in making a soWer 
joint. 

1 2.4 Distinguish between types of flux for soft 
solder. 



F-69-E F-51-E;DRAC64; 
PRAC 46 

F-69-E F-51-E-F-52-E; 
PRAC 46 

F-70-E F-52-E; DRAC 66-68; 

PRAC 47-48 

F-70-E F-53-E; DRAC 66; 

PRAC 48 



1 2.5 List four conditions (or creatir^g capillary 
action of sokJers. 

1 2.6 Denwnstrate the ability to: 

a. Clean, flux, and sokJer a swage joint (Job 
Sheet #1). 

b. SokJer and inverted swage joint (Job 
Sheet #2). 

c. SoWer a horizontal swage joint (Job 
Sheet #3). 

d. Soft solder with the oxyacetylene torch 
(Job Sheet #4). 



F-70-E F-53-E; DRAC 65 

F-55-E - F-57-E 
F-59-E - F-60-E 
F-61-E - F-63-E 
F-65-E - : -67-E 
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VCX^ATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 

Grade Level: 11-12 Skills/Subject Area: Mechanical Systems 

COMPETENCY GOAL 13: The student should be able to silver braze swage joints and coppei to a steel joint. 



Oblectives 



Measures/Reference 




13.1 Match terms related to silver brazing with 
their correct definitions. 

1 3.2 Match types of silver brazing alloys with their 
c<<bys and characteristics. 

13.3 Select true statements concerning 
guidelines for using silver solder flux. 

1 3.4 Match different temperature ranges with 
their correct flux characteristics. 

1 3 .5 Arrange in order the steps in using the air- 
acetylene high temperature wraparound tip 
for silver brazing. 

13.6 Demonstrate the ability to: 

a. Silver braze an upright swage joint (Job 
Sheet #1). 

b. Silver braze an inverted swage joint (Job 
Sheet #2). 

0. Silver braze a horizc I swage joint (Job 
Sheet #3). 

d. Silver braze a copper to steel joint (.^'^b 
Sheet #4). 

e . Silver braze a joint while circulating dry 
nitrogen (Job Sheet #5). 

f . Silver braze the copper tubing project 
(Job Sheet #6). 



F-105-E F-79-R; DRAG 64; 

PRAC 50 

F-106-E F-79-E; F-83-E; 

DRAG 64 

F-106-E r-81-E;DRAC68; 
PRAC 50 

F-106-E F-81-E;F-85-E; 
PRAC 50 

F-1 07-E F-81 -fc; DRAG 55-66, 

PRAC 5" 



F-87-E - F.88-E 
F-89-E - F-90-E 
F-91-E- F-92-E 
F-93-E-F-95-E 
F-97-E - F-99-E 
F-101-E-F^103-E 




ERJC 
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VCX)ATiONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 



Grade Level: 11-12 



Skills/Subject Area: Mechanical Systems 



SSfl^SSi^I w^'i^ "5® f "i*®"' ^ ^'^ '° "9'''' a"' '""1 0" a" oxyacetylene cutting outfit. 
THe student should also l)e able to do fusion welding with or without filler rod, apply flux to a filler rod and 
construct a butt weld using the brazing process. ' 



c 



Objectives 



Measures/Reference 



] 



14.1 Match terms related to oxyacetylene cutting, 
wetding, and brazing with their correct 
definitions. 

14.2 Complete a list of equipment required for 
oxyacetylene welding. 

14.3 Identify the parts of a cutting torch. 



14.4 Complete statements conceming basic 
safety rules for oxyacetylene cylinders and 
gases. 

14.5 List causes of a backfire. 

14.6 Complete statements conceming the results 
of a backfire. 

14.7 Complete statements concerning the results 
of a flashback. 

1 4 .8 Ao'ange in order the steps to follow in case 
of a flashback. 

14.9 DenK)nstrate the ability to: 

a. Set up equipment for oxyaceiylene 
cutting (Job Sheet #1). 

b. Light, adjust, and shut off an 
oxyacetylene welding torch (Job Sheet 
#2). 



F-185-E- F.139-E-F-140-E; 
F-186-E DRAC 64; PRAC 51 



F-186-E F-140-E; F-155-E; 

DRAC 49-50; PRAC 51 

F.187-E F-140-E-F-141-E; 
F-157-E 

F-187-E F-141-E-F-146-E 



F-188-E F-148-E 

F-188-E F-149-E 

F-189-E F-149-E 

F-189-E F-149-E 



F-195-E F-161-E.F-162-E; 
PRAC 51 

F-195-E F-163-E-F-166-E 



:RIC 
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VOCATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 



Graoe Level: 11-12 



Skills/Subject Area: Mechanical Systems 



COMPETENCY GOAL 15: The student should be able to draw and assemble a basic refrigeration system, label all 
components, and show direction of refrigerant flow. 



Objectives 



Measures/Reference 



] 



15.1 Match terms related to t}asic mechanical 
refrigeration with their correct definitions. 

1 5.2 Identify types of compressors. 



1 5.3 Identify types of evaporators. 



1 5.4 Identify types of condensers. 



15.5 Select types ol metering devices commonly 
in use. 



15.6 Identify refrigerant lines. 



F-39-F- 
F-41-F 

F-42-F 



F-43-F 



F-44-F 



F-45-F 



F-45-F 



F-7-F-F-9-F; DRAG 1-17; 
PR AC 9-19 

F-9-F-F-10-F;F-15-F; 
>~-17-F; F-19-F; 
DRAG 240-243, 581-584; 
PRAC 57-63, 109-114 

F-10-F-F-11-F;F-21-F; 
DRAG 214, 577-58 • 
PRAC 53-54, 93-100 

F-11-F;F-23-F;F-25-F; 
DRAG 222-237, 584-587; 
PR AG 63-66, 127 144 

F-12-F - F-13-F; F-27-F; 
DRAG 258. 260, 272, 587; 
PRAG 67-70, 101-108 

F-13-F; F-29-F; DHAG 314; 
PRAG 70, 145-158 



1 5.7 Select the state the refrigerant is in at various 
points in the refrigeration system. 



F-46-F F-13-F; F-31-F; DRAG 35; 

PRAG 171-176 



15.8 Draw a basic refrigeration system 
(Assignment Sheet #1). 



F-46-F F-35-F - F-37-F; DRAG 35, 

259; PRAG 84 



ERIC 
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VOCATIONAL tDUCATION 
TRADE AND INDUSTRIAL EDUCATION 



Grade Level: 1M2 



Skills/Subject Area: Mechanical Systems 



22^''^w^^ ^® student should be able to identify common accessories and their location and 

(S^inguish between types of service valves. The student should also be able to install filter driers and service 
valves. 



c 



Objectives 



Measures/Reference 



16.1 Match terms related to refrigerant system 
accessories with their correct de'irutions. 

1 6.2 Identify refrigerant system accessories. 



1 6.3 Select purposes of refrigerant system 
accessories. 



1 6.4 Distinguish between factors in selecting a 
Squid Sne filter drier and a suction line filter 
drier. 



F-103-F 



F-55-F - F-56-F 



F-104-F- F-56-F - F-59-F; 
F-105-F F-65-F-F-79-F; 

DRAC 292-300; 

PRAC 66. 159-166 

F-106-F- F-59-F - F-60-F; 
F-107-F DRAC 227. 292-300; 

PRAC 66. 159-166 

F-108-F F-60-F - F-61-F: 

DRAC 293. 295; 
PRAC 162 



16.5 Distinguish between types of service valves. 



1 6.6 Identify the location of refrigerant system 
accessories. 



1 6.7 Demonstrate the ability to : 

a. Install a filter-drier with flare fittings (Job 
Sheet #1). 

b. Install a filter drier with sweat fittings (Job 
Sheet #2). 

c. Install a capillary tuL ■> a filter-drier 
(Job Sheet #3). 

d. Install a liquid indicator with flare fittings 
(Job Sheet #4). 

e. Attach a gauge manifold set using a 
stem type service valve (Job Sheet #5). 

f. Install a line tap access valve (Job Sheet 
#6). 

g. Insta'! an access cere type service valve 
(Job Sheet #7). 



F-108-F 



F-109-F 



F-110-F 



F-110-F 



F-1I0-F 



F-110-F 



F-61-F-F-62-F; F-81-F; 
F-83-F; DRAC 295-298; 
PRAC 162 

F-63 F; F-85-F; 
DRAC 292-300; 
PRAC 1b9-166 



■-87-F - F-88-F 



F-89-F - F-90-F 



F-110-F F-91-F-F-93-F 



F-95-F 



F-110-F F-97-F - F-98-F 



F-110-F F-99-F-F-100-F 



F-101-F- F-102-F 



ERIC 
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VOCATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 



Grade Level: 11-12 



Skills/Subject Area: Mechanical Systems 



COMPETENCY GOAL 17: The student should be able to compute temperature-pressure problems, pressure 
check a refrigeration system and an air conditioner, and fill a charging cylinder. 



c 



Objectives 



Measures/Reference 




1 7.1 Mal(*) terms related to refrigerants with their 
correct definitions. 

1 7.2 Match common types of refrigerants with 
their cherncal name. 

17.3 Match cylinder color codes with the types of 
refrigerants. 

1 7.4 Match types of refrigerants with their correct 
applications. 

1 7.5 List desirable characteristics of a refrigerant. 



1 7.6 Match sections of the temperature-pressure 
chart with their correct name. 



1 7.7 List three methods of leak detection. 



17.8 Complete statements concerning safety 
precautions for refrigerant handling. 

1 7.9 Complete statements concerning the 
procedure for obtaining refrigeration system 
pressures. 

1 7.10 Select methods of determining the type of 
refrigerant in a system. 

1 7.1 1 List cylinder color codes (Assignment Sheet 
#1). 

17.12 Compute temperature-pressure problems 
(Assignment Sheet #2). 

1 7.1 3 Demonstrate the ability to: 

a. Pressure check a refrigeration system 
(Job Sheet #1). 

b. Pressure check an air conditioner (Job 
Sheet #2). 

c. Pressure check a commercial refrigerator 
(Job Sheet #3). 



F-155-F F-119-F; DRAG 37-39; 

PRAC 71-81 

F-156-F F-120-F; DRAG 39 



F-156-F F-120-F F-123-F; 

PRAC 7.' 

F-156-F F-120-F; DRAC 37 



F-156-F F-120-F; DRAC 37-39; 

PRAC 74-76 

F-157-F F-121-F;F-125-F; 

F-127-F; F-129-F; 
DRAC 39; PRAC 79 

F-157-F F-121-F; F-131-F; 

F-133-F; F-135-F; 

DRAC 37-38; PRAC 75-76 

F-157-F F 121-F; DRAC 37-39; 

PRAC 74 

F-157-F F-122-F; F-137-F; 

.3RAC 670-674; 
PRAC 80-81 

F-158-F F-122-F 



F-158-F F-139-F; PRAC 77 



F-158-F F-141-F; PRAC 80-81 



F-158-F F-145-F - F-146-F 



F-158-F 



F-158-F 



F-147-F-F-148-F 



F-149-F-F-150-F 
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d. Determine type of refrigerant used in a F-158-F F-1M-F - f f 
central air conditioner (Job Sheet #4). 

e. Rll a charging cylinder (Job Sheet #5). F-158-F F-153-F 
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VOCATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 



Grade Level: 11-12 



Skills/Subject Area: Mechanical Systems 



COMPETENCY GOAL 18: The student should be able to use the vacuum steam table and evacuate a 
refrigeration system. 



Objectives 



18.1 Match terms related to evacuation with their 
correct definitions. 

18.2 L'st three reasons for evacuating a 
ret.igeration system. 

1 8.3 Select ihe effects of moisture in a 
refrigerator system. 

1 8 .4 Select the effects of air in a refrigeration 
system. 

1 8.5 Complete statements concerning the 
effects of ambient temperature on proper 
evacuation. 



Measures/Reference 



F-1 89-F F-1 65-F; DR AC 78-81 ; 

PRAC 256-259 

F-190-F F-166-F; DRAC 78; 

PRAC 259 

F190-F F-166-F;DRAC78; 
PRAC 163 

F-190-F F-166-F;DRAC78 



F-1 90- F F-166-F;F-171-F; 

DRAC 79, 80, 84; 
PRAC 295 




1 8.6 Distinguish between low and high vacuum 
pumps. 



1 8 .7 Select steps in the care of vacuum pumps. 

1 8.8 Distinguish between types of vacuum 
indicators. 



F-1 91 -F F-167-F; F-173-F; F-175-F; 

DRAC 79-80; PRAC 25-26, 
257 

F--r91-F F-168 

F-1 91 -F F-168-F;F-177-F; 

DRAC 53, ~3; PRAC 258 



1 8 .9 Use the vacuum table (Assignment Sheet 
#1). 



F-192-F F-179-F;DRAC23; 
PRAC 257 



18.10 Demonstrate the ability to triple evacu ate 
(Job Sheet #3). 



F-192-F F-187-F-F-188-F; 

DRAC 81 , 83; 
PRAC 259 




ERIC 



60 



59 



VOCATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 



Grade Level; 11-12 



Skills/Subject Area: Mechanical Systems 



COMPETENCY GOAL 19: The student should be able to pressurize a system with dry nitroaen and use soan 
bubbles, a halide torch, and an electronic leak detector to find a refrige.am leak ^ 



r 



Objectives 



19.1 Define terms related to pressurizing and leak 
testing. 

19.2 Complete statements concerning safety 
rules for pressurizinf;. a refrigeration system. 

1 9.3 Select steps for determining if a refrigerant 
leak exists. 

1 9.4 Arange in order the steps for pressurizing a 
refrigc -qflon system. 

19.5 Demonstrate the ability to: 

a. Leak check using soap bubbles (Job 
Srieet #1). 

b. Leak check using a halide torch Uot 
Sheet #2). 

c. Leak check using an electronic detector 
(Job Sheet #3). 

d. Pressurize system with dry nitrogen and 
leak check (Job Sheet #4). 

e. Leak check using refrigerant plus 
nitrogen (Job Sheet #5). 



Measures/Reference 



F-21 -G F-5-G; DRAC 90-91 , 1 09 - 

110; PRAC 267-269 

F-21-G F-5-G; DRAC 113-114 



F-21-G F-5-G; PRAC 76-77. 

255, 269, 295 

F-22-G F-6-G; F-7-G; F-9-G; 

PRAC 253 



F-22-G F-11-G 

F-22-G F-13-G 

F-22-G F-15-G 

F-22-G F-17-G 

F-22-G F-19-G 
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VOCATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 



Grade Level: 11-12 Skills/Subject Area: Mechanical Systems 

COMPETENCY GOAL 20: The student should be able to vapor charge and liquid charge a refrigerant system. 



[ 



Objectives 



Measures/Reference 




20.1 Match terms related to charging with their 
correct definitions. 

20.2 Complete statements concerning safety 
precautions for refrigerant handling. 

20.3 Select true statements concerning 
advantages and disadvantac;^s of low side 
vapor charging. 

20.4 List an advantage and disadvantage of high 
side fiqutd charging. 

20 .5 Demonstrate the ability to: 

a. Vapor charge using a charging cylinder 
(Job Sheet #1). 

b. Vapor charge using a refrigerant 
cylinder (Job Sheet #2). 

c. Liquid charge using a charging cylinder 
(Job Sheet #3). 

d. Liquid charge using a refrigerant cylinder 
(Job Sheet #4). 



F-45-G F-29-G; DRAG 93-99; 

PRAC 270 

F-45-G F-29-G; DRAC 113-114 



F-46-G F-30-G;F-31-G: 

DRAC 93-94; PRAC 260 



F-46-G F-30-G- ^-33 G; F-35-G; 

DRAC .v4-95; PRAC 261 



F-46-G F-37-G 

F-46-G F-39-G 

F-46-G F-41-G 

F-4G-G F-43-G 
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Grade Level. 11-12 



Skills/Subject Area: Mechanical Systems 

?,i^''2^JI'^ 9°,^!:^^ • T^® 5'^°"'^ ^ 3ble to distinguish between materials which are oood insulators 
f."^ ^r^"??? «^.e<^"'="y' identify circuits, and use Ohm's law to calculate voltaae cur^enrand rS^.ni Vho 



student should also be able to compute wattages and solder electrical wire. 



Objectives 



Measurfcs/Reference 



21.1 Match terms associated with electricity to the 
correct definitions. 

21 .2 Distinguish between direct and alternating 
current. 

21 .3 Select materials which aro good conductors 
of electricity. 

2 1 .4 Soloct materials which are good insulators of 
electricity. 

21 .5 List the equation symbols and equations for 
Ohm's law. 

21 .6 List three equations for obtaining wattage. 



2 1 .7 Complete four common conversions of 
wattage. 

21.8 Si^iect components of a complete electrical 
circuit. 

21 .9 Match electrical symbols to the correct terms. 

21.10 Distinguish between a series, parallel, and 
series-parallel circuit. 

21.11 Circle words which best complete the rules 
*or series circuited. 

21 .12 Select true statements concerning rules for 
parallel circuits. 

21.13 Match amperage loads to wire sizes. 



21.14 Circle words which best complete items of 
concern when vorking with solid state 
controls. 

21.15 Circle words which best complete 
statements concerning the usage of an 
SCR. 

21 .16 Select true statements concerning the 
operation of atriac. 



ECS 51 ECS 5-6: DRAC 121-137 



ECS 53 ECS 7: DRAC 123: 

PRAC 189 

ECS 53 ECS7-8;nRACl22: 
PRAC 197 

ECS 54 ECS 8; DRAC 122: 

PRAC 198 

ECS 54 ECS 9/17; DRAC 125-126; 

PRAC 184 

ECS 55 ECS 9; DRAG 127; 

PRAC 190 

LOS 55 ECS 9; DRAC 127 



ECS 55 ECS 10; DRAC 124; 

PRAC 182-183 

ECS 56-57 ECS 10-13/19-20 

ECS 58 ECS 13/23-27; DRAC 126- 

127; PRAC 185-187 

ECS 58 ECS 13; DRAC 126; 

PRAC 185 

ECS 59 ECS 13; DRAC 127; 

PRAC 187 

ECS 59 ECS 14; DRAC 134; 

PRAC 197 

ECS 59 ECS 14 



ECS 59 ECS 15/29 



ECS 60 ECS 15/31 
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21.17 Select true statements concerning the 
operatirn of a thermistor. 

21.13 Circle words which best complete statement 
concerning diode behavior. 

21.19 Demonstrate the ability to: 

a. Use Ohm's law. 

b. Compute wattage. 



ECS 60 



ECS 60 



ECS 15-16/33-37 



ECS 16/39 



ECS 41 
ECS 43 
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VOCATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 



Grade Level: 11-12 



Skills/Subject Area: Mechanical Systems 

to?Ill'!^^L^^L?„u^^^ ?® ^^^""^ ^ '° "^^^^^ 'emr; associated with electiical test instruments 
Sif L oJSn ^""i ^""^ f ""P'^^.® '"'^^ P®'^^'"'"9 '0 test instruments. The student should 

also be able to read and use electrical test instruments and perfomi a bench test of a semiconductor diode 



1 


Objectives 




22.1 


Match terms assodated with electrical test 
instruments to the correct definitions. 


Measures/Reference | 

ECS 121 ECS 69; DR AC 52-53, 

131-134; PR AC 226-230 


22.2 


Circle words which best complete safety 
rules pertaining to electrical test instmments. 


ECS 121 


ECS 69: PRAC 226-230 


22.3 


Select Oenfiral nilfi^ for thp nmtprtinn nf 

electrical test instruments. 


ECS 122 


ECS 70; PRAC 226-230 


22.4 


Identify electrical tpct inctnimpntc 


ECS 122 


ECS 70/77-81 ; 
DRAC 52-53,131-134; 
PRAC 226-230 


22.5 


Match meters to the correct applications. 


ECS 123 


ECS 71-72; DRAC 52-53; 
PRAC 226-230 


22.6 


Circle words which best complete steps for 
readino a convent ion a i rnptpr cmip 


bob 124 


ECS 72 


22.7 


Match circuit conditions to the correct 
characteristics. 


ECS 124 


ECS 72-74; DRAC 124-125 


22.8 


Arrange in order the procedure for zero: ig 
the ohmmeter. 


ECS 124 


ECS 74; DRAC 133; 
PRAC 229 


22.9 


Select characteristics of digital meters. 


cr^c IOC 


tCo 74 


22.10 


Select practices which minimize damage to 
solid state diodes. 


C/^O IOC 


ECS 75/83-85 


22.11 


Demonstrate the ability to: 








a. Read a voltmeter scale. 


ECS 125 


ECS 87 




b. Read an ammeter scale. 


ECS 125 


ECS 09 




c neaa an onmmeier scale. 


ECS 125 


ECS 91 




d. Determine start, run. and corrmon of a 
single-phase motor. 


ECS 125 


ECS 93-96 




e. Use a voltmeter. 


ECS 125 


ECS 101-103 




f . Use an ohmmeter. 


ECS 125 


ECS 105-107 




g. Use an ammeter. 


ECS 125 


ECS 111 




h . Use a hermetic analyzer. 


ECS 125 


ECS 113 
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i. Use a capadtor analyzer. 

j. Test a capacitor with an ohmmeter. 



ECS 125 ECS 115 
ECS 125 ECS 117 
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VOCATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 



Grade Level: 1M2 



Skills/Subject Area: Mechanical Systems 



COMPETENCY GOAL 23: The student should be able to arrange in order the steps for distributing electric power, 
distinguish between single-phase and three-phase current characterislics and select functions of a transformer 
The student should also be able to select ways of providing ground orotection and read an electric watt-hour 
nfieter. 



c 



Objectives 



23.1 Match terms associated with electric power 
to the correct definitions. 

23.2 Arrange in order the steps for distributing 
electric power. 

23.3 Distinguish between single-phase and 
three-phase cun^ent characteristics. 

23.4 Select methods of grounding an electrical 
circuit. 

23.5 Select the functions of transformers. 



23.6 Match types of three-phase supply to the 
appropriate characteristics. 

23.7 Distinguish between major causes and 
effects of low line voltsge. 



Measures/Reference 



J 



ECS 153 ECS 133; DRAG 121-137; 
PRAC 202-225 

ECS 154 ECS 133-134/139; 

PRAC 193-195 

ECS 154 ECS 134; DRAC 366. 

371-373; PRAC 196 

ECS 155 ECS 134/141 



ECS 155 ECS 135; DRAC 129; 

PRAC 203-206 

ECS 155 ECS 135/143-147; 

PRAC 194-197 

ECS 15t ECS 136; PRAC 3&5 



23.8 jmonstrate the ability to read an electric 
watt-hour meter. 



ECS 150/157 ECS 149 
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Grade Level: 11-12 



Skills/Subject Area: Mechanical Systems 



^^^^^^ ^ ^^^^ to the correct (lefinitions or descriptions 
Sl^SS^ ^?S1^^K components. The students should also be able to wire mercu^ bb!o to 

correct termlrwis, determine heat anticipation, and install wall thermostats 



r 



Objectives 



24. 1 Match terms associated with thermostats to 
the correct definitions or descriptions: 

24.2 List three types of thermostats. 

24.3 Identify parts of a low voltage thermostat. 

24.4 Identify parts of a line voitage thermostat. 

24.5 Identify types of thermostat cofitacts. 

24.6 Identify shapes of thermostadc bimetals. 



24 .7 Complete a list of characteristics of a 
thernwstatic bimetal. 

24.8 Distinguish between characteristics of 
thermostat ariticipation. 

24.9 Complete a list of characteristics of a two- 
stage thermo. tat. 

24. 1 0 Circle words which best complete 
statements concerning the advantages of 
time controlled thermostats. 

24. 1 1 List characteristics of a microelectronic room 
themnostat. 

24. 1 2 Complete a list of components of a 
microelectronic room 'hemwstat. 

24. 1 3 Select tme statements concerning cautions 
when wof1<ing with microelectronic room 
thermostats. 

24.14 Select guiaeiines for correctly installing a 
room thermostat. 

2 ; . 1 5 List the applications of low voltage, and line 
voltage thermostats. 

24.1 6 Match the low voltage thermostat subbase 
terminal i.iarkings to the proper component. 



Measures/Reference 



J 



ECS 209 ECS 165; DRAC 138-144, 
148-155; PRAO 482-492 

ECS 210 ECS 166; DRAC 139-140; 
PRAC ^«2-485 

ECS 210 ECS 166/175; DRAC 152; 
PRAC 482-4a«i 

ECS 212 ECS 167/179; DRAC 155; 
PRAC 482-485 

ECS 213 ECS 167/181 ; DRAC 1G9~ 
140, 149-150; 
PRAC 482-405 

ECS 213 LCC 168/183; DRAC iv'J9- 
141; PRAC 482 

ECS 214 ECS 168; DRAC 1:39-140; 
PRAv'v 482 

ECS 114 ECS 168: OHAC '50; 
PRAC 484 

ECS 21 4 LCS . o9; DRAC 1 49-1 51 ; 
PRAC 484 

ECS 215 ECS 170 



ErS2i5 ECS 171/185; 

DRAC 193-196 

ECS 215 ECS 171/187-189 
ECS 216 ECS 171 

ECS 216 ECS 17? 



ECS 217 ECS 172: DRAC 148-149, 
153-15'<- PRAC 431-483 

ECS 217 ECS 173/189 
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24, 1 7 Demonstrate the ability to; 

a. Wire mercury bulb !o correct terminals. 

b. Determine heat anticipation. 

c. Instal a wall thermostat.. 

d. Install a Honeywell T8200 
microelectronic thermostat. 

e . Program a Honeywell T8200 
microelectronic thermostat. 



ECS 218 ECS 191 

ECS 218 ECS 195 

ECS 218 ECS 197 

ECS 218 ECS 199-202 



ECS 218 



ECS 203-207 
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VOCATIONAL EDUCATION 
TRADE AND l^ ~ USTRIAL EDUCATION 
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Grade Level: 11-12 



Skills/Subject Area: Mechanical Systems 



^21Jr!!S!?£L?5^'- ^^'J^f ^''"^?!)' ^^^""^ ^'^ ^° '^^""'y different types of relavs. draw connecting 
winng. and check winng and -alays with electrical test instruments. " ^"""«i-"«'9 



r 



Objectives 



25 1 Match terms associated with relays tD the 
correct definitions. 

25.2 Identify motor starting relays. 



25.3 Match the components to the correct relay 
temiinal markings. 

25.4 Complete a list of characteristic of solid state 
motor starting relays. 

25.5 Select true statements concerning cautior3 
when working with solid state relays. 

25.6 Match selection specifications to the correct 
motor relays. 

25.7 List the six spedfications of a contactor. 

25 .8 Complete a list of characteristics and types of 
time delay relays. 

25.9 Draw the connecting wiring of a hot wire 
relay. 

25. 1 0 Draw the connecting wiring of a current relay 
(coil type). 

25.1 1 Draw the connecting wiring of a potential 
relay. 

25. 1 2 Draw the connecting wiring of a fan relay. 

25. 1 3 Draw the connecting wiring of a contactor. 

25. 1 4 Draw the connecting wiring of a solid state 
time delay relay. 

25. 1 5 Denronstrate the ability to: 

a. Wire a current relay (hot wire). 

b. Wire a current relay (coil type), 

c. Wire a potential relay. 

d. Wire a fan relay. 



Measures/Reference 



ECS 271 ECS 227; DRAC 395-396 

ECS 272 ECS 227/235; DRAC 396; 
PRAC 307-308 

ECS 273 ECS 228; DRAC 395; 
PRAC 301-302 

ECS 273 ECS 229/239 

ECS 273 ECS 230 

ECS 274 ECS 230-232; 

PRAC 308-309 

ECS 274 ECS 232/241 ; PRAC 304 

ECS 275 ECS 232/243 

ECS 276 ECS 233/245 

ECS 276 ECS 233/247; DRAC 375 

ECS 277 ECS 233/249; DRAC 374 



ECS 277 ECS 233/251 ; DRAC C>r8; 
PRAC 652-661 

ECS 278 ECS 233/253; DRAC 397; 
PRAC 652-661 

ECS 278 ECS 233/255 



ECS 279 ECS 257 

ECS 279 ECS 259 

ECS 279 ECS 261 

ECS 279 ECS 263 
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e. Check relays with an ohmmeter. 

f . Check relays with a voltmeter. 

g . Check relays with an amnieter. 



ECS 279 ECS 265 
ECS 279 ECS 267 
ECS 279 ECS 269 
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VOCATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 



Grade Level: 11-12 



Skills/Subject Area: Mechanical Systems 



COMPETENCY GOAL 26: The student should be able to match terms to the correct definitions, identify common 
types Of protection devices, and discuss their operations, ."he student should also be able to list national electrical 
code requirements pertaining to fuses and circuit breakers. 



c 



Objectives 



Measures/Reference 



] 



26.1 Match terms associated with protection 
devices to the correct definitions. 

26.2 Identify the types of overcurrent protection 
devices. 

26.3 Select true statements concerning the 
operation of a time delay fuse. 

26.4 Complete a list of statements conceming the 
operation of a time delay fuse. 

26.5 Circle words which best coiviplete national 
electrcai code requirements for fuses that 
are less than 600v. 

26.6 List four national electrical codes 
requirements for circuit breakers that are less 
than 600v. 

26.7 Identify the types of pressure actuated 
protection devices. 

26.8 Match pressure actuated protection devices 
to their descriptions. 

26.9 Identify the types of electrical system 
protection devices. 

26. 1 0 Match the electrical system protection 
devices to their characteristics. 

26. 1 1 Select features which describe solid-state 
motor compi'essor protection. 

26. 1 2 Dernofistrate the ability to: 

a. Adjust a high pressure switch. 

b. Adjust a low pressure switch 



ECS 341 ECS 291 ; DRAC 134-136; 
PRAC 199 

ECS 343 ECS 292/299; DRAC 134- 
136; PRAC 200-201 

ECS 344 ECS 293^303; DRAC 135; 
PRAC 199 

ECS 344 ECS 293/305; DRAC 135; 
PRAC 200 

ECS 344 ECS 293 



ECS 345 ECS 294 



ECS 345 ECS 294/307; PRAC 67, 
215. 489-490 

ECS 346 ECS 294/309-315; 

PRAC 215,489, 490 

ECS 34.3-347 ECS 295/317. 

DRAC 135-136 

ECS 347 ECS 295-297/319; 

DRAC 135-136; PRAC 199 

ECS 348 ECS 297/321-323 



ECS 348 ECS 325 
ECS 348 ECS 327 
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VOCATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 
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Grade Level: 11-12 



Skills/Subject Area. Mechanical Systems 



COMPETENCY GOAL 27: The student should be able to identify capacitors, select causes of capacitor failure, 
and complete a list of factors to consider when replacing capacitors. The student should also be able to solve 
problems for capacitors in series or parallel, draw wiring diagrams for various capacitor situations, and wire various 
capacitor circuits. 



Objectives 



Met-S', 3S/Reference 



27.1 



27.2 



Match terms associated with capadtors to 
the correct definitions. 

Select tr-je statements concerning the role 
of capacitors in the operation of motors. 



27.3 Identify the types of capacitors. 



27.4 Select true statements concerning the run 
capacitor identified terminal. 

27.5 Select causes of capadtor failure. 



ECS 393 ECS 355; DRAC 130-131; 
PR AC 217-219 

ECS 394 ECS 355; DRAC 369-371 . 
P; .AC 21 7 

ECS 394 ECS 356/361 ; DRAC 41 1 ; 
PR AC 217-219 

ECS 395 ECS 357/361 ; DRAC 41 1 



ECS 395 ECS 357; DRAC 410-412; 
PRAC 281 
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Grade Level: 11-12 



Skills/Subject Area: Mechanical Systems 



COMPETENCY GOAL 28: The student should be able to complete a list of safety rules, select characteristics of 
magnetisnf), and identify parts of a nrxDtor. The student should also be able to select types of single-phase motors 
read motor data plates, determine V-be)t length, and adjust V-bett tension 



Objectives 



28. 1 Match terms associated with electric motors 
to the correct definitions. 

28 .2 Circle words which best complet3 safety 
rules pertaining to working with electric 
motors. 

28.3 Select types of single^phase motors. 

28.4 Identify the common types of motor mounts. 



28 .5 Match motor enclosures to their 
characteristics. 

28 .6 Circle words which best complete 
statements concerning three-phase motors. 

28.7 Select items of information provided on a 
motor data plate. 

28.8 Identify the iypes of motor V-pulleys 
(sheaves). 



Measures/Reference 



Z2 



ECS 445 ECS 409; DRAC 363-379; 
PR AC 219-223 

ECS 446 ECS 409-410 



ECS 447 ECS 41 1 ; DRAC 366-371 ; 
PRAC 219 

ECS 448 ECS 412/427; DRAC 388- 
390; PRAC 220 

ECS 449 ECS 41 2 ; DRAC 384 



ECS 449 ECS 413/429; DRAC 371- 
373; PRAC 224 

ECS 449 ECS 413/431; 

DRAC 380-381 

ECS 450 ECS 414/433; 

DRAC 390-392 



28.9 Solve problems using a method for 
determiniiig pulley size. 

28. 1 0 List causes of motor problems. 



28. 1 1 List remedies of motor problems 



ECS 451 
ECS 451 
ECS 452 



ECS 414 



ECS 415-417; 
DR/tC ,05-410 

ECS 417-419 
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Grade Level: 11-12 



Skills/Subject Area: Mechanical Systems 



COMPETENCY GOAL 29: The student should be able to identify wiring dit:grams, match schematic symbols to 
component names, and draw pictorial and schematic wiring diagrams. 



c 



Objectives 



Measures/Reference 



29.1 Match terms associated with wiring diagrams 
to the correct definitions. 

29.2 Identify wiring diagrams. 

29 .3 List five characteristics of a pictorial wiring 
diagram. 

29.4 Complete a list of crtaiacteristics oi a 
schematic wiring diagram. 

29.5 List the four major steps in building a ladder 
schematic. 

29.6 Select functions of the schematic legend. 

29.7 Match schematic symbols to conDponent 
names. 

29.8 Select true statements concerning 
characteristics of solid state components in 
wiring diagrams. 

29 .9 Demonstrate the ability to : 

a. Draw a basic schematic wiring diagram. 
Draw current relay wiring diagrans. 



b. 
c. 



Draw solid state replacement relay wiring 
diagrams. 

Draw potential relay wiring diagrams of a 
setf-contained unit. 

Draw solid state relay replacement for a 
potential relay wiring diagram of a "^etf- 
contained unit with a PSC compressor. 



f. Draw hot-wire relay wiring diagrams. 

g. Draw gas furnace wiring diagrams. 

h. Draw outdoor condensing unit wiring 
diagrams. 

i. Draw gas fumace wiring diagrams with 
two limit switches. 



ECS 643 ECS 571 ; PRAC 519, 
648-662 

ECS 643 ECS 571/577-579 

ECS 644 ECS 571 



ECS 644 



ECS 645 



ECS 645 



ECS 572 



ECS 572-573 



ECS 573 



ECS 6.;5-646 ECS 574-576/ 
581-583 



ECS 647 



ECS 576/585 



ECS 647 ECS 587 
ECS 647 ECS 589 



ECS 647 
ECS 647 
ECS 647 

ECS 647 
ECS 647 
ECS 647 

EOS 647 



ECS 591 
ECS 593-595 
ECS 597-599 

ECS 601 
ECS 603 
ECS 605 

ECS 609 



j. Draw electric fumace wiring diagrams. 



ECS 647 



ECS 611 
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k. Draw indoor air handler and outdoor 
condensing unit wiring diagram. 

I. Draw a domestic refrigerator wiring 
diagram. 

m. Draw a ladder schematic by looking at a 
doinestic refrigerator. 

n . Draw a lacWer schematic by looking at a 
window air conditioner 

o. Draw a ladder schem-.^c by looking at a 
system with tow vouage control circuit. 



ECS 647 ECS 615-618 



ECS 647 ECS 619 



^*"'S647 ECS 637 



ECS 647 ECS 639 
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ECS 647 ECS 641 
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VOCATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 



Grade Level: 11-12 



Skills/Subj^ Area: Mechanical Systems 



COMPETENCY GOAu 30: The student should be able to locate a job opening. maKu a formal application, and 
effectively interview for a job. 



[ 



Objectives 



Measurtib^Flefeititicu 



30.1 Match terms reiated to applying for a job with 
their correct definitions. 

30.2 List means of locating job openings. 

30 .3 List three methods of applying for a job. 

30.4 Select persona! attributes '^r attitudes an 
employer looks for during a i.>ersonal 
interview. 

30.5 Describe how to 'nake a favorable 
impression up'-" others. 

30.6 Est jibiish short-t .im career, personal, and 
ecucational goals. 

30.7 Determine future occupational options. 

30.8 Use a trade journal and other professional 
sources for job information. 



30.9 
30.10 
30.11 

30.12 Write a resume. 



Select guidelines for dressing for an 
interview. 

List four items which an applicant may need 
to prepare when applying for a job. 

Select guidelines to follow when 
partidpating in a job interviev;. 



30.1 3 Write a letter of application for a job. 

30.1 4 Complete an employment application form. 

30.15 Practice answering interview questions. 

30.1 6 Make an appointment by phone for a job 
interview. 

30.1 7 Participate in a job interview. 



ACRIII 63 

ACRIII 64 
ACRIII 64 
ACRIII 64 



ACRIII 21 

ACRIII 22 
ACRIII 22 
ACRIII 22/29 



VIJA-203-A, VICA-179-A, 312-A 
348-A 

Consultation with instructor 



F-26-A F-21-A - F-24-A 

VICA-348-A VICA-312-A 

ACRIII 65 ACRIII 23/31 

ACRIII 65 ACRIII 23/35-45/53-56 

ACRIII 65 ACRIII 23-27/33 



ACRIII 66 ACRIII 37 
VICA-351-A VICA-317-A 



ACRIII 66 



ACRIII 35 



ACRIII 66 ACRIII 43 
VICA-351 -A VICA-325-A - ?"3-A 



ACRIII 66 
ACRIII 66 



ACRIII 47 
ACRIII 51 



VICA-349-A, VICA-314-A, 315-A 
351 -A 
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30.18 Write a follow-up letter or make a follow-up 
phone call after interviewing for a job. 

30.19 Evaluate ? job offer. 

30.20 Compare job opportunities. 



ACRIII 66 ACRIII 53 

ACRIII 66 ACRIII 57 
ACRIII 66 ACRIII 59 



t O 
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VOCATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 



Grade Level: 1M2 



Skills/Subject Area: Mechanical Systems 



COMPETENCY GOAL 31 : The student should be able to discuss the ways individual work habits contribute to 
good customer relations, and list solutions for special problems in customer relations. 



L 



# 



Objectives 



31.1 Match terms related to customer relations 
with their correct definitions. 

3 1 2 List ways good personal habits contribute to 
good customer relations. 

31 .3 Select true statements concerning general 
rules in dealing with customers. 

31 .4 Select true statements concerning basic 
Rjles for service calls. 

3 1 .5 List ways to turn service calls into good 
customer relations opportunities. 

31 .6 Select true statements concerning ways t^ 
handle an irritated customer. 

3 1 .7 List ways vehicle operations affect customer 
relations. 

31 .8 List ways to earn a customer's respect. 

31 .9 Respond to problem situations. 



Measures/Reference 



ACRIII81 ACRIII73 

ACRIII81 ACRIII73 

ACRIII81 ACRIII73 

ACRIII82 ACRIII74 

ACRIII82 ACRIII75 

ACnill 82 ACRIII 75 

ACRIII83 ACRIII 75 

ACRIII 83 ACRIil76 

ACRIII 83 ACRIII 77 
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VOCATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 

Grade Level. 11-12 SK.lls/Subject Area: Mechanical Systems 

oS^^^!.?^^^ sf'O"'^ ^ to show the location of basic elements on a Dsvchrometrir 

?SlSiSr:Sw^^^ ThestudemshouldalsobeabletoyruS^S^^^^^^^^^ 

1 Objectives M easures/Reference H 



SO 
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VOCATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 



Grade Level: 1M2 



Skills/Subject Area: Mechanical Systems 



COMPETENCY COAL 33: The student should be able to use construction numbers, heat transfer multipliers, and 
design conditions for estimating hea^ loss and heat gain and load calculations. The student should also be able to 
select factors to consider in equipment selection, and use tables and worksheets tc estimate heat loss and heat 
gain for a specific structure in a given geographical location. 



c 



Objectives 



Measures/Reference 



] 



33.1 Match tenT>5 related to heat loss and heat 
gain with their definitions. 

33.2 List two reasons why standardized 
procedure in calculating residential heating 
and cooling loads are valuable. 

33.3 List factors in determining heat loss and heat 
gain. 

33.4 Select tme statements concerning the steps 
in calculating heat transfer multipliers. 

33.5 Select tme statements conccmir^g factors to 
consider when sizing heating equipment. 

33.6 Select tme statements concerning factors to 
consider when sizing cooling equipment. 

33.7 List ways structural modifications can affect 
equipment selection 

33.8 Demonstrate the ability to: 

a. Estimate heat bss for a temporary 
residence. 



ACRII1 169 ACRII1 149; DRAC MB. 

744-772; PRAC 9-18 

ACRII1 170 ACRII1 149; PRAC 9-18 



ACRII1 170 ACRII1 150; DRAC 4-5; 
PRAC 15-17 

ACRII1 170 ACRII1 150; DRAC 744-772 



ACRII1 170 ACRII1 151 ; DRAC 744-772 



ACRII1 171 ACRII1 151; DRAC 744-772 



ACRII1 171 ACFhII 152; DRAC 575 



ACRMI171 ACRIII153 



Calculate shaded and unshaded glass 
areas for use in heat gain estimates. 

Estimate heat gain for a temporary 
residence. 

Evaluate the addition of insulation in 
relation to heat loss and heat gain. 



ACRIII171 ACRIII157 



ACRIII171 ACRIII159 



ACRIII171 ACRIII163 



8i 
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VOCATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 



Grade Level: 11-12 



Skills/Subjeci Area: Mechanical Systems 

fSflf ^IF'i?^ GOAL 34: The student should be able to identify types of supply duct systems list advaniaaes 
anddisadvantages of alj rjuct supply arxJ return systems, and solve £7oblems?/ngre5rtosS 
fncfion chart. The stud « should also be able to design an air distritkition systSom a dr"°"rS 



[ 



Objective 



34.1 



Match terms related to duct design and 
sizing with their correct definitions. 



34.2 Identify types of supply duct systems. 



34.3 Match factors affecting system design with 
the effect? they have on the system. 

34.4 Match major steps of air system design with 
the coaect proceduies for completing each 
step. 

34.5 Select factors affecting return air duct 
design. 

34.6 List four locations of registers and grillos. 

34.7 List advantages and disadvantages for 
locations of registers and grilk o. 

34.8 Describe four climatic zone conditions. 

34.9 Name four factors to consider in the 
distribution of conditioned air. 

34.1 0 Match significant room air pattems as 
determined by outlet placement with their 
recommended velocities. 

34.1 1 Solve problems using the friction loss pe' 
100 feet chart. 

34.1 2 Solve prob'3ms using the friction chart. 



34.1 3 Design an air cSstribution system from ^ 
drawing. 



34. 1 4 Demonstrate the ability to: 

a. Determine the pressure drop across an 
evaporator coil. 

b. Determine tha CFM being delivered by a 
given forced air system. 



Measures/Reference 



ACRIII 237 
ACRIII 239 
ACRIII 240 
ACRIII 241 

ACRIII 242 

ACRIII 243 
ACRIII 243 

ACRIII 243 
ACRIII 244 

ACRIII 244 

ACRIII 244 
ACRIII 244 
ACRIII 244 



ACRIII 244 
ACRIII 244 



ACRIII 181-182; 
'^RAC 592-62? 

ACRIII 183/191; 
DRAC 593, 599-602 

ACRIII 183/193; 
DF^AC 614-619 

ACRIII 184/195-207; 
DRAC 592-593 



ACRI.1 185; DRAC 6'1'J 



ACRII1 186; DRAC 615 

ACRIIi 186-188- 
DRAC 615 

ACRIII 188/209 

ACRII1 188; 
DRAC 612-614 

ACRII1 189; 
DRAC 617-618 



ACRMl 189/211/213; 
DRAG 619 

ACRIII 190/215/219; 
DRAC 617 

ACRIII 217/221-227; 
DRAC 593-594. 
600-602, 608-609 



ACRIII 233 
ACR.MI 235 
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VOCATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 



Grade Level: 11-12 



Skills/Subject Araa: Mechanical Systems 



COMPETENCY GOAL 35-. The student should be ab' to identify types of gas furnaces and problems associated 
with their components, and list energy saving devices .sed in retrofitting. The student should also be able to 
install, service, and maintain a residential gas furnace. 



[ 



Objectives 



35.1 Match terms relater^ io gas furnaces with 
their correct definitions. 

35.2 Match types of gas furnaces with their 
applications. 

35 3 Identify components of a gas burner 
assembly. 

35.4 Match types of gas valves with their 
characteristics. 

35.5 Identify components of a combination 
electric gas valve. 

35.6 Select true statements concerning the 
characteiistics of a heat exchanger. 

35.7 Select true statement concerning 
advancements in heat exchanger 
technology. 

35.8 Select true statements concerning the 
characteristics of a draft diverter. 

35.9 identify types of blower assemblies. 



35.10 Complete a list of components of a control 
system. 

35. 1 1 Demonstrate the functions of a transformer. 



35.12 Match types of thermostats with tneir 
functions. 



35.1 3 Select true statement conceming limit switch 
operation. 

35. 1 4 Select true statement cerning fan switch 
operation. 

35.1 5 Select true statement concerning 
combination fan-limit switch operation. 

35. 1 6 Describe pilot light operation. 



Measures/Reference 



] 
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ACRIV 67 ACRIV 5; DRAC 431-470; 

PRAC 387, 395-403 

ACRIV 68 ACRIV 5-6/19-25; 
DRAC 432 

ACRIV 68 ACRIV 6/27; DRAC 436; 
PRAC 397 

ACRIV 69 ACRiV 6; DRAC 437-441 ; 
PRAC 398 

ACRIV 69 ACRIV 7/29; DRAC 439; 
PRAC 398 

ACRIV 70 ACRIV 7/31; 

DRAC 444-445; PRAC 397 

ACRIV 70 ACRIV 7/33; DRAC 445; 
PRAC 396 



ACR IV 70 ACR I V 8 : DRAC 446-448; 
PRAC 400 

ACRIV 70 ACRIV 8/35; 

DRAC 593-594; PRAC 397 

ACRIV 71 ACRIV 9; DRAC 436-446; 
PRAC 398 

ACRIV 71 ACRIV 0; DRAC 129; 

PRAC 203-206, 480-482 

ACRIV 71 ACRIV 9; DRAC 138-144, 
148-149, 153-154; 
PRAC 481-483 

ACRIV 72 ACRIV 10; DRAC 445-446; 
PRAC 398, 583 

ACRIV 72 ACRIV 10; DRAC 445, 698; 
PRAC 652-661 

ACRIV 72 ACRIV 10; DRAC 445-446; 
PRAC 505, 580-581 

ACRIV 72 AC; \/ 11; DRAC 441; 

PRAC 180-181, 583-584 
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35. 1 7 Describe thermocouple operation. 

35. 1 8 Describe pilot safety operation. 



35.19 Select true statements concerning potential 
sources of thermocouple failure. 

35.20 Complete a list of potential sources of fan 
switch failure. 

35.21 Complete a list of potential sources of 
transformer failure. 

35.22 Select true statements concerning potential 
sources of high limit switch failure. 

35.23 Differentiate between two potential sources 
of gas valve failure. 

35.24 Select true statements c mcerning potential 
sourrss of fan relay failure. 

35. 25 Match potential blower section failure with 
component sources. 

35.26 Differentiate between two potential sources 
of heat exchanger failure. 

35.27 Select true statements concerning potential 
sou.ces of pilot safety failure. 

35.28 Complete a list of factors needed to 
detenrtine gas pipe sizing. 

35.29 Complete a list of energy saving devices 
designed for retrofitting. 

35.30 Select true slatenent conceming set back 
thermostats and their uses. 

35.31 Select true statements concerning 
intermittent ignition systems and their uses. 

35.32 Select true statement conceming vent 
dampers and their uses. 

35.33 Trace the high voltage and low voltage 
drcuits of a gas fumace. 

35.34 Construct wiring diagrams for gas furnaces. 

35.35 Size gas piping. 



ACRIV 73 ACRIV 1 1 ; DRAC 442; 

PRAC 180, 583-584 

ACRIV 73 ACRIV 1 1 ; DRAC 442-443; 

PRAC 180-181, 583-584 

ACRIV 73 ACRIV 11; DRAC 452; 

PRAC 180, 583-584 

ACRIV 7C ACRIV 11; DRAC 451-452; 
PRAC 577-594 

ACRIV 73 ACRIV 12; DRAC 452; 
PRAC 580 

ACRIV 73 ACRIV 12; PRAC 580 



ACRIV 74 ACRIV 12; DRAC 456; 
PRAC 581 

ACRIV 74 ACRIV 12; DRAC 452; 
PRAC 579 

ACRIV 74 ACRIV 12; DRAC 452; 
PRAC 580, 591 

ACRIV 75 ACRIV 1 3; DRAC 444-445; 
PRAC 592 

ACRIV 75 ACRIV 14; DRAC 442-443; 
PRAC 582 

ACRIV 75 ACRIV 14; DRAC 443-449 



ACRIV 75 ACRIV 16; DRAC 430-446 



ACHIV 76 ACRIV 1b: DRAC 196; 
PRAC 580 

ACRIV 76 ACRIV 17; DRAC 457-458 



ACRIV 76 ACRIV 17; DRAC 446 448; 
PRAC 400-403 

ACRIV 76 .ACRIV 37; DRAC 458; 
PRAC 506 

ACRIV 76 ACRIV 39; DRAC 451 

ACRIV 76 ACRIV 41 ; DRAC 448-451 
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VOCATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 



Grade Level: 11-12 



Skills/Subject Area: Mechanical Systems 



^^•OMPETENCY GOAL 36: The student should be able to identify components of an electrical heating system and 
list areas of potential problenr^s in electrical sequencing and rei equipment. The student should also be able to 
install an electric furnace and perfonn periodic maintenance on an electrical heating system. 



r 



Objectives 



Measures/Reference 



J 



36.1 Match terms related to electrical heating 
systems with their definitions. 

36.2 Identify types of electrical heating systems. 



36.3 Differentiate between types of electrical 
heating systems. 



36.4 Complete a list of components of electric 
heating equipment. 

36.5 Select true statements concerning causes 
of comnx)n failures of electric heating 
equipment components. 



ACRIV 107 ACRIV 87; DRAG 417-428; 
PRAC 388-394 

ACRIV 107 ACRIV 87/91-95; 

DRAG 417-420; 
PRAC 390-394 

ACRIV 108 ACRIV 87/91-95; 

DRAC 417-420; 
PRAC 390-39^ 

ACRIV 109 ACRIV 88-89; DRAC 420; 

PRAC 411-412, 415 

ACRIV 109 ACRIV 89; DRAC 428-429 
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TRADE AND INDUSTRIAL EDUCATION 
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Grade Level: 11-12 



Skills/Subject Area: Mechanical Systems 

^^denSf^ISSfJ^^^^ ^ mechanical and electrical components of a 

residential cooOng system and discuss the processes in . oolir^ cvcle. The student should also be able .0 relate 
component failures to their causes, trouble-shoot a '^xjoling syslem. and sue a Sgi^ table co^Sly 



C 



Ooiectivt^s 



Measures. Reference 



] 



37. 1 Match terms related to residential cooling 
systems with their correct definitions. 



37.2 Complete a list of mechanical components of 
an air conditioner. 



37.3 Complete a list ^ ^f electrical components of 
an air conditioner. 



37.4 Select true statements concerning the 
processes in the cooling cycle. 

37.5 State how the cooling cycle is completed. 



37.6 Select true statements concerning what 
happens with fan on continuous operation. 

37.7 Match compressor motor failures with v»dys 
they can be detected. 

37.8 Match cofnpresoor failures with ways they 
can be detected. 

37.9 Match failures in coriuensing sections with 
their possible causes. 

37.1 0 Select true statements concerning /unctions 
of low side section compont^.^ in an air 
conditioner. 

37.1 1 Match component problems of low side 
sections with their possible causes. 

37. 1 2 An^ange in order the steps in using a 
charging table. 

37.1 3 Select true statements concerning the rule 
of thumb orocedure for working withoui a 
charging table. 



ACRIV135 ACRIV117; 

DRAC 563-590; 
PRAC 635-643 

ACRIV135 ACRIV117: 

DRAC 575-590; 
PRAC 53-70 

ACRIV136 ACRIV118; 

DHAC 645-655; 
PRAC 202-225 

ACRIV 136 ACRIV 118; DRAC 34-37, 
708; PRAC 7 688 

ACRIV 136 ACRIV 118; DRAC 36-37; 
PRAC 688 

ACRIV 137 ACRIV 1 18; DRAC 645 



ACRIV 137 ACRIV 119; DRAC 250- 
252, 413; PRAC 280-282 

ACRIV 137 ACRIV 119; DRAC 250- 
202, 413; PRAC 282 

ACRIV 138 ACRIV 120; DRAC 670- 
675; PRAC 280 

ACRIV 138 ACRIV 121; PRAC 282 



ACRiV 139 ACRIV 122; PRAC 282 



ACRIV 140 
ACRIV 140 ACRIV 123; PRAC 261 



.^^•RIV 123/125; DRAC 98- 
99; PRAC 698-706 



ERLC 




37.1 4 Demonstrate the ability to: 

a. Troubleshoot an air conditioner 
condenser section on a "no cooling" 
complaint. 



ACRIV 140 ACRIV 127-129 



b. Perform maintenance on an air 
conditioner. 



ACRIV 140 ACRIV 131-132 



c. Use a charging table to check the charge 
in a capillary cooling system. 



ACRIV 140 ACRIV 133-134 
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VOCATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 



Grade Level: 11-12 



Skills/Subject Area: Mechanical Systems 

COMPETENCY GOAL 38: The student should be able to identify heat pumps in the heating, cooling, and defrost 
niodes and descnbe the operation of a reversing valve. The student should also be able to trace operational 
arcuits for heat pumps and troubleshoot heat pumps with heating or coolirig problems 



Objectives 



Measures/Reference 



38.1 



Match terms related to heat pump systems 
with their correct definitions. 



38.2 Identify the components of a heat pump. 



38.3 Identify the components of a 4-way 
reversing valve. 

38.4 Differentiate between the operation of a 4- 
way valve in the heating mode and cooling 
mode. 

38.5 Select true statements concerning the 
operation of a heat pump in the defrost 
mode. 

38.6 Identify the components of a heat oump 
indoor section. 

38.7 Complete a chart showing the 
charactenstics, advantages, and 
disadvantages of heat pump systems. 

38.8 jomplete a chart showing the differences 
between components of indoor sections of 
heat pumps and low side sections of air 
conditioners. 

38.9 Complete a list showing common 
component failures of neat pumps in the 
cooling mode. 

38. 1 0 Complete a sketch showing the proper 
installation of an electric strip heater. 

38. 1 1 Complete a li^t of special orecauiions for 
replacing reversing valves, 

38. 1 2 Stf^te two major tules for good heat pump 
operation. 

38. 1 3 Trace operatior^at circuits for a heat pump in 
the cooling mode. 

38. 1 4 Trace operational circuits for first stage 
heating in a heat pump. 

38 1 5 Trace operational c xuits for a heat pump in 
the defrost mode. 



ACRIV 207 
ACRIV 208 
ACRIV 209 
ACRIV 210 

ACRIV ?11 

ACRIV 211 
ACRIV 212 

ACRIV 212 

ACRIV 213 

ACRIV 213 
ACRIV 213 
ACRIV 214 
ACRIV 214 
ACRIV 214 
ACRIV 214 

C8 



ACRIV 149; DRAG 703- 
731; PRAC 635-694 

ACR.V 149/155; 
DRAC 703; PR AC 636 

ACRIV 150/157; 
PRAC 641 

ACRIV 150/159; 
DRAC 703-704; 
PRAC 640-641 

ACRIV 150/161; 

DRAC 7L2; PRAC 642-643 



ACRIV 163; DRAC 708, 
713-715; PRAC 636 

ACRIV 152; 
DRAC 703-704: 
PRAC 635-638 

ACRIV 152; 
DRAC 708; 
PRAC 635-638 



ACRIV 153; 
DRAC 724-728; 
PRAC 641 

ACRIV 153/165; 
PRAC 569-570 

ACRIV (5?; 

DRAC 726-727; PRAC 641 

ACRIV 154; 
PRAC 670-678 

ACRIV 167; DRAC 719, 
721; PRAC 641 

ACRIV 169; ORAC 719, 
721; PRAC 641 

ACRIV 171; DRAC 723, 
724; PRAC 657-658 
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38. 1 6 Trace operational circuits for second stage 
supplementary heat in a heat pump. 

38. 1 7 Demonstrate the ability to: 

a. Wire a control system for a lieat pump. 

b. Troub'eshoot a heat pump indoor 
section in the cooling nr)ode. 

c. Perform maintenance on an indoor 
section of a heat pump in the ccoling 
mode. 

d. Troubleshcot a heat pump on a ''no 
cooling** complaint. 

e. Troubleshoot a neat pump outdoor 
section on an "insufficient cooling- 
complaint. 

f. Perform maintenance on an outdoor 
section of a heat pump in the cooling 
mode. 

g. Trc jbleshoot supplemental heat on a 
heat pump. 

h. Perform maintenance on heat pump 
supplemental heating. 

i. Troublesnoot a heat pump on a **no 
heat** complaint wnen compressor will 
not run. 

j. Troubieshoot a heal pump on a "no 
taar complaint when compressor runs 
by cycles on compressor overload. 

k. Troubleshoot a heat pump on an 
"insufficient heat" cornplaint when 
compressor will run. 



ACRIV 214 



ACRIV 173: DRAG 721; 
PRAC 647-662 



ACRIV 214 ACRIV 179-181 

ACRIV 214 ACRIV 183 

ACRIV 214 ACRIV 185 

ACRIV 214 ACRIV 187-189 

ACRIV 214 ACRIV 191 

ACRIV 214 ACRIV 193 

ACRIV 214 ACRIV 195-197 

ACRIV 214 ACRIV 199 

ACRIV 214 ACRIV 201 

ACRIV 214 ACRIV 203 

ACRIV 214 ACRIV 205 
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TRADE AND INDI ISTRIAL EDUCATION 
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Grade Level: 11-12 



Skills/Subject Area: Mechanical Systems 



S2J1!S7^'^S^ ^°?'7 T'^e student should be able to identify types of lines and blueprint symbols read an 
architect's scale, and Jetemiine dimensions in a drawing using an architect's scale. 



r 



Objectives 



39 . 1 Match terms related to blueprint reading with 
the correct definitions. 

39 .2 List types of architectural drawings. 



39.3 Identify the typos of lines included in the 
alphabet of lines. 

39 .4 Matc*^ the names of floor plan drawing 
symbols with the correct illustrations of the 
symbol. 

39.5 Identify plumbing, appliance, and structural 
symbols. 

39.6 Match the names of plumbing b ueprint 
symbols with the correct illustrations of the 
symbol. 

39.7 List major items that should be included in a 
set of spocifications. 

39.8 Extract specific information from a prepared 
set of building specifications. 



Measures/Reference 



P-71-C 
P-72-C 
P-72-C 



P-73-C - 
P-74-C 



P-75-C - 
P-78-C 

H-79-C - 
P-81-C 



P-81-C 



P-81-C- 
P-82-C 



P-7-C; MP-83 



P-8-C; P-25-C - P-43-C; 
MP-85-88 

P-10-C; P-45-C - P-47-C 



P-11-C-P-13-C; 
P-49-C • F-S7-C 



P-14-C- P-15-C; 
P-53-C - P-55-C; MP-90 

P-16-C-P-19-C;MP-90-91 



P-19-C; MP-84 
P-20-C;, MP-84 
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VOCATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 



3rade Level: 11-12 Skills/Subject Area: Mechanical Systems 

COMPETENCY GOAL 40: The student should be able to develop plan and isometric Pketches. 



Objectives 



Measures/Reference 



40.1 Match terms related to isometric sketching 
with the correct definitions. 

40.2 Select true statements about plan sketches. 

40.3 Select true statements about riser diagrams. 

40.4 Select true statements about isometric 
sketches. 

40.5 Develop three types of sketches of a 
drainage system in a basement floor. 
(Assignment Sheet #1) 

40.6 Develop an isometric sketch of a drainage 
system. (Assignment Sheet #2) 



P-109-C P-93-C, 3i -92 

P-1 09-C P-53-C; ^-97-0; MP-84 - 90 

P-1 1 0-C P-94-C; P-99-C; MP-92 - 93 

P-110-C P-95-C;P-101-C: 
MP-93 - 96 

P-110-C P-103-C 

P-1 1 0-C P-105-C 
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Grade Level: 11-12 



Skills/Subject Area: Mechanical Systems 



ESS-^'^^^ ■ '^^^ 5'"^^"* should be able to determine measurements from a manufacturpfc 

spec,f,ca'«ons. determme rough-in locations for a bathroom, and establish grTe linesrinsSJSS'^^^^^^^ 



C 



Objectives 



41.1 Match terms related to rough-in locations 
with the correct defirutions. 

41 .2 Name three individuals who could be 
responsible for determining rough-in 
locations. 

41 .3 Select true statements concerning verbal 
orders. 

41 .4 Select true statements concerning 
sketches. 

41 .5 Complete statements cji'cerniRg marking- 
out locations. 

41 .6 Select information commonly found on 
manufacturer's specifications. 

41 .7 List two pieces of information which can be 
determined from manufacturer's 
specifications. 

41 .8. List tradesworkers who work In residential 
construction. 

41 .9 Discuss cooperating and coordinating 
techniques between plumbers and other 
tradesworkers. 



Measures/Reference 



P-147-C P-117-C 



P-147-C P-117-C 



P-148-C P-118-C 



P-148-C P-118-C 



P-148-C P-118-C-P-122-C; 

MP-123- 128 

P-148-C P-122-C; P-127-C - P-131-C 



P-148-C P-123-C 



P-148-C P-124-C 



P-149-C P-124-C-P-125-C 
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VCX5ATI0NAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 

Grade Level: 11-12 Skills/Subject Area: Mechanical Systems 

COMPETENCY GOAL 42: The student should be able to discuss the benefits of a plumbing code, use the 
plumbing code to answer questions, and apply code regulations to a plumbing installation. 

I Objectives ~ Measures/Reference j 

42.1 Match temir related to building and P-179-C P-157-C 
plumbing codes with the correct definitions. 

42.2 Discuss the membership of a plumbing code P-179-C P-157-C; P-165-C; MP-161 
governing board, its authonty, and duties. 

42.3 Describe the benefits of zoning laws. P-180-C P-158-C; P-167-C; MP-161 
building codes, and plumbing codes. 

42.4 Select major categories that should be P-180-G P-159-C; MP-163 
included in a plumbing code. 

42.5 List basic principles of plumbing codes. P-180-G P-159-C - P-161-C; MP-163 

42.6 Select true statements concerning illegal P-181-C P-161-C - P-164-C 
fittings and installations. 

42.7 Complete a crossword piizzle of plumbing P-182-C P-169-C 
terms and definitions using the plumbing 

code. (Assignment Sheet #i) 

42.8 Apply code regulations to a plumbing P-182-C P-171 -C 
installation. (Assignment Sheet #2) 

42.9 Answer questions dealing with plumbing P-182-C P-173-C - P-175-C 
regulations using the plumbing code. 

(Assignment Sheet #3) 



/ 
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Grade Level: 11-12 



Skills/Subject Area: Mechanical Systems 

S2!fiEfii5T ^^'^b The.student should be able to Identify soil, waste, and vent pipes in a drainage system. 

■^''""f'^,?" ^ 'y^'!'"" deiTionstrate the ability to install various parts of the drainage 

system rough-in waste lines and vents, nnd secure lines of pipe with hangers. ^ 

r Objectives ~~ 



43.1 Identify soil, waste, and vent pipes in a 
drainage system. 

43.2 Identify fittings on a drainage system. 
(Assignment Sheet #1) 

43.3 Demonstrate the ability to: 

a. Rough-in waste lines and vents for built- 
in lavatories. (Job Sheet #12) 

b. Rough-in wasfe lines and vents for 
bathtubs. (Jo'j Sheet #13) 

c. Secure horizontal and vertical lines of 
pipe to wood surfaces with hangers. 
(Job Sheet #15) 



Measures/Reference 



P-78-D P-8-D; P-19-D - P-21-D; 

MP-40-47;MP-105-109 

P-84-D P-37-D;MP-107- 109: 

MP-128 



P-84-D P-63-D; MP-123, 128, 130 



P-84-D P-63-D; MP-123, 13C 



P-84-D P-69-D; MP-1 40, 212-213 
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VOCATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 



Grade Level: 1M2 



Skills/Subject Area: Mechanical Systems 



COMPETENCY GOAL 44: The student should be able to identify the components of a lesldential water system, 
rough-in water supply lines for bathtubs, water closets, and water heaters, and test water pressure on water supply 
systems. 



c 



Objectives 




44.1 Identify components of a water system. 

44.2 List the components of a water system in a 
single-family dwelling with the correct 
functions. 

44.3 Select factors to vX)nsidc ' when installing a 
hot water system. 

44.4 Select tnje statements about sizing of pipes 
in residential water systems. 

44.5 Distinguish between materials used for 
pipes and materials used for valves in water 
pipe systems. 

44.6 List two methods of preventing 
contamination of water systerDs by cros > 
connections. 

44.7 Determine pipe sizes for a hot and cold water 
system for a two-story house. (Assignment 
Sheev #2) 

44.8 Demonstrate the ability to: 

a. Rough-in water supply lines for 
bathtubs. (Job Sheet #1) 

b. Rough-in water supply lines for water 
closets. (Job Sheet #2) 

c. Rough-in water supply lines for water 
heateis. (Job Sheet #3) 

d. Make water pressure tests on water 
supply systems. (Job Sheet #4) 



Measures/Reference 



P-133-D P-95-D; P-101-D - P-- '>3-D 

P-134-D P-96-D; P-105-D; 

MP-40, 121 



P-135-D P-97-D; P-107-D; 

MP-78, 103 

P-135-D P-97-D;P-109-D-P-111-D; 
MP-101 - 105 

P-136-D P-98-D; MP-40 - 59 



P-136-D P-98-D;P-1l5-D-P-117-D; 
MP-113- 115 



P-137-D P-121-D;MP-109-112 



P-137-D P-125-D;MP-127 



P 137-D P-127-D;MP-126 



P-137-D P-129-D: MP-40 



P-137-D P-131-D 



VOCATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 

Grade Level: 11-12 Skills/Subject Area: Mechanical Sysis.ns 

teSn rS^s^ysIS^ ' ''^ ^^^^ *° components cf a residential spa. and install a 

^ Objectives Measures/Refer ence j ;;;]; 

45.1 Identify components of a residential spa. P-122-F P-6-F P-9-F 

P-23-F 

45.2 Select t! types oJ pipe most commonly P-24-F P.7.F KAPOA0 oA'i 
used for sprinkler systems. ' ' 



( 
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VOCATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 



Grade Level: 11-12 



Skills/Subject Area: Mechanical Systems 



COMPETENCY GOAL 46: The student s' oufd be able to identify various types of valves, parts of a valve, and 
types of faucets. The student should also be able to denrionstrate the ability to install valves and faucets. 



Objectives 



46.1 Identify three types of valves. 

46.2 Match the parts of a valve with the correct 
locations. 

46.3 Identify types of faucets. 



46.4 Demonstrate the ability to: 

?. Install a stop and waste valve (solder 
method). (Job Sheet #1) 

b. Install a kitchen sink faucet. (Job Sheet 
#2) 

c. Ii ib.ali a dual control lavatory faucet with 
pop-up drain plug. (Job Sheet #3) 

d. . Disassemble and reassenrt)le a single 

lever kitchen sink faucet. (Job Sheet 
#4) 



Measures/Reference 



P-67-F 
P-68-F 

P-69-F 

P-70-F 
P-70-F 
P-70-F 
P-70-F 



P-33-F; P-37-F; MP-60 - 64 

P-33-F; P-39-F - P-43-F; 
MF-62 

P-34-F; P-45-F-P-47-F: 
MP-67 - 71 



P-49-F 



P-53-F-P-58-F;MP-171 



P-59-F-P-62-F;MP-171 



P-63-F - P-66-F; MP-69 
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Grade Level: 11-12 



Skills/Subject Area: Mechanical Systems 



COMPETENCY GOAL 47: Be student should be able to Identify various drainage connections and install various 
arainage connections. 



c 



Objectives 



Measures/Reference 



] 



47.1 Identify varfous drainage connections used 
in residential plumbing. 

47.2 List ways a trap can lose its seal. 

47.3 Demonstrate the ability to: 

a. InstaB a plastic water closet flange. ^Job 
Sheet #2) 

b. Install a lavatory trap. (Job Sheet #5) 

c. Install a kitchen sink trap. (Job Sheet #6) 



P-103-F P-77-F; P-79-r- - P-81-F 

MP-42 - 59. 169 

P-104-F P-78-F; P-83-F 



P-104-F P-89-F 



P-104-F P.95.F - P-97.F; 

MP-170. 235 

P-104-F P-99-F- P-101-F 
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VOCATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 



Grade Level: 11-12 



Skills/Subject Area: Mechanical Systems 



COMPETENCY GOAL 48: The student should be abie to identify various types of fixtures and appliances, match 
specific fixtures and appliances with their conrect installation requirements, and install various fixtures and 
appliances. 



L 



Objectives 



Measures/Reference 



48.1 Identify common fixtures and appliances 
used in residential plumbing. 



48.2 Match fixtures and appliances with the 
correct installatiof? requirements. 

48.3 Select true statements concerning the 
construction and materials used in the 
manufacture of common fixtures and 
appliances. 

48.4 Demonstrate the ability to: 

a. Install a floor-mounted water closet. (Job 
Sheet #1) 

b. Install a wall-mounted lavatory. (Job 
Sheet #2) 

c. Install a recessed bathtub. (Job Sheet 
#3) 

d. Install shower bath accessories in a 
ceramic tile bathroom. (Job Sheet #4) 

e. Install an electric water heater. (Job 
Sheet #5) 

f. Install a dishwasher. (Job Sheet #6) 

g. Install a garbage disposal unit. (Job 
Sheet #7) 

h. Install a gas water heater. (Job Sheet 
#8) 



P-160-F- 
P-163-F 



P-164-F- 
P-165-F 

P-166-F 



P-167-F 
P-167-F 
P-167-F 
P-167-F 
P-167-F 



P-167-F 



P-112-F-P-113-F: 
P-123-F - P-135-F: MP-166, 
168, 171, 172,178 

P-113-F-P-116-F 



P-116-F-P-121-F: 
MP-75 - 77, 166-179 



P-137-F-P-139-F;MP-176 



P-141-F-P-145-F: MP-168 



P-147-F- P-148-F; 
lwlP-172-173 

P-149-F: MP-173 



P-151-F; MP-78 



P-167-F P-153-F-P-154-F 
P-167-F P-155-F 



P-157-F-P-158-F: MP-78 
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Grade Level: 11-12 



Skills/Subject Area: Mechanical Systems 

COMPETENCY GOAL 49: The student should be able to Install a prefabricated air chamber in a water supply line 
thw a frozen pipe, replace a section of galvanized water supply pipe, a gas water heater, and a pressure control ' 
switch on a water pump, and -epair various sections of the plumbing system. 




[ 



Obiectives 



49.1 Match terms related to maintenance and 
repair of water systems with the correa 
definitions. 

49.2 Describe methods of thawing frozen pipes. 

49.3 Describe emergency repair methods for 
fixing leaking pipes. 

49.4 Match water ctoset tank malfunctions with 
the correct remedies. 

49.5 Demonstrate the abifity to: 

a. Install a prefabricated air chamber in a 
water supply line. (Job Sheet #1) 

b. Replace a section of galvanized water 
supply pipe. (Job Sheet #2) 

c. Thaw a frozen pipe with a plumber's 
torch. (Job Sheet #3) 

d. Repair a leaking water faucet. (Job 
Sheet #4) 

e. Repair a leaking shower valve. (Job 
Sheet #5) 

i. Replace a gas water heater. (Job Sheet 
#6) 

g. Repair a ball cock on a water closet. (Job 
Sheet #7) 

h. Replace a pressure control switch on a 
water pump. (Job Sheet #8) 



Measures/Reference 



P-43-G P-5-G; P-1 1-G - P-13-G 

P-43-G P-5-G - P-7-G; MP-236 

P-44-G P-8-G;P-15-G;MP-229 



P-44-G P-9-G; P-17-G - P-21-G; 

MP-221 - 226 



P-45-G P-23-G;MP-1l5 



P-45-G P-25-G; MP-228 



P-45-G P-27-G 



-45-G P-29-G;MP-2l5-2l7 



P-45-G P-31-G;MP-215-217 



P-45-G P-33-G - P-36-G; MP-78 



P-45-G P-37-G; MP-221 



P-45-G P-39-G 




i. Insulate water lines. (Job Sheet #9) 



P-45-G 



P-41-G 
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VOCATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 



Grade Level: 11-12 Skills/Subject Area: Mechanical Systems 

COMPETENCY GOAL 50: The student should be able to identify equipment used to clear stoppages in plumbing 
fixtures, list ciean-out access points in a drainage system, and demonstrate the ability to replace lavatory trap and 
remove obstructions from drain lines. 

I Objectives Measures/Reference I 

50.1 Match terms related to maintena. ::e and P-69-G P-53-G: MP-231 - 233 
repair of drainage systems with the correct 

definitions. 

50.2 Identify equipment used to clear stoppages P-69-G P-53-G; P-55-G; MP-2 ^2 
in plumbirig fixtures. 

50.3 List clean-out access points in a drainage P-70-G P-54-G; P-57-G - P-59-G; 
system. MP-235 



1^) 
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VOCATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 

Grade Level: 11-12 Skills/Subject Area: Mechanical Systems 

COMPETENCY GOAL 51: The student should be abl9 to lead and participate at informal and formal meetings. 



100 



Objectives 



Measures/Reference 



] 



51.1 List the characteristics of a good leader. 

51 .2 List ways to demonstrate leadership. 

51.3 Participate as a member during a club 
meeting. 

51 .4 Demonstrate knowledge of basic principles 
of parliamentary procedures. 

51 .5 List the four classes of motions. 

51.6 Describe the steps for making and 
processing a motion. 

51 .7 Describe the methods of voting. 

51 .8 Describe the election process 'or club 
officers. 

51 .9 Demonstrate the ability to chair a business 
meeting. 

51.10 Serve on a club committee. 



VICA-201-A VICA-177-A 

VIC A-202-A VICA-1 77-A - 1 78-A 

VICA-150-A VICA-134-A- 139-A 

VICA-149-A VICA-1 23-A 

VICA-149-A VICA-1 23-A 

VICA-150-A VICA-125-A- 127-A 

VICA-150-A VICA-127-A 

VICA-97-A VICA-67-A 

VICA-150-A VICA-143-A 

VICA-97-A VICA-67-A 
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VOCATIONALEDUCATION 
TRADE AND INDUSTRIAL EDUCATION 

Grade Level: 11-12 Skills/Subject Area: Mechanical Systems 

COMPETENCY GOAL 52: The student should be able to demonstrate effective oral communication skills. 



[ 



Objectives 



Measures/Reference 



52 . 1 Prepare an outline for a speech. 



52 .2 Deliver a 3-5 minute prepared speech. 



52.3 Deliver a 1-2 minute extemporaneous 
speech. 



VICA-280-A, VIGA-226-A, 227-A, 253-A 
281 -A. 283-A 

yiCA-282-A, VIGA-228-A, 269-A, 273-A 
283-A 

VICA-279-A VIGA-225-A 
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VOCATIONAL EDUCATION 
TRADE AND INDUSTRIAL EDUCATION 

Grade Level: 11 -12 01 ,0 ^. 

Skills/Subject Area: Mechanical Systems 

s^tuatfonl '^^^ ^^^^ ''^^"'^ ^ '° demonstrate civic and sodal responsibility in given 

1 Objectives 




Measures/Reference 



53.1 Demonstrate knowledge of proper dress for VICA-349-A VICA-313 a 
formal, semt-formal, and informal occasions. vioa Ji 3 a 

^^•2 Demojis^rate knowledge of proper table VICA-203-A V!CA-179-A 

53.3 Participate in a social activity. Participation in VICA 

53.4 Participate in a community project. VICA-98-A VICA-68-A. 192-A 
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Tho foltowing reference codes refer to the corresponding text. (See Bibliography alx>ve for 
further information concerning each text.) 



Ref. Code 

ACRIII 

ACRIV 

DRAC 

ECS 

F 

MP 
P 

PRAC 
VICA 



Air Conditioning and Refri geration Book III 
Air Conditioning and Refri geration Book IV 
Refrigeration and Air Conditioning Technology 
Electrical Components and Systems 
Air Conditioning and Refrigeration Fundamentals 

Modern Plumbing 

Resifjgntial Plumbing 

Refrigeration and Air-Conrii tioning - 2nd Ed 
VICA: Leam . Grow. Become 
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